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THERMO REFRESHER: An easy-to- 
grasp heat-power series keyed to 
growing power field needs. .p 98 


PUMP-TURBINE at TVA's Hiwassee 
Dam is world's largest: about 60 2A 
mw as generator, 100,000 hp 
when running as pump.....p 79 , 
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anus rating selection available in Allis-Chalmers MOTORS 


Co meet power plant needs... 
Allis-Chalmers Offers Complete Line 
of Rib-Type MOTORS 

to 100 Hp 


Allis-Chalmers, a pioneer in rib-type 
TEFC motor design, is the only 
leading manufacturer offering a com- 
plete line of these motors from 1 to 
100 hp. The many cost-saving fea- 
tures of deep-rib construction can be 
applied in a variety of uses... both 
indoors and out. 


Here’s why these motors can cut 
power costs: 


MORE cooling surface — Rib- 
type design provides reserve cooling 
capacity in dirty locations. 


MORE iron—Cast-iron frame and 
external parts assure rigidity and re- 
sistance to corrosion. 


MORE copper — Allis-Chalmers 
greater use of copper increases elec- 
trical life. 


MORE lubrication provisions 
— Large grease reservoirs surround 
bearings. Provision made for in- 
service relubrication — important 
where moisture or corrosive vapors 
contaminate grease. 


As a new machinery component 
or as replacement, specify Allis- 
Chalmers. To find out more, contact 
your nearby Allis-Chalmers distrib- 
utor, district office, or write Allis- 
Chalmers, General Products Division 


Milwaukee 1, Wisconsin. 
A-4948 
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Elevating...Feeding... Conveying 


LINK-BELT Bulk-Flo chosen for all 3 
basic coal handling functions 


Boston, Bulk-Flo No. 1 elevates coal from 


through rack and pinion gates. A closed circuit system is provided by dis- 
charge spout at end of lower run connecting to return run of Bulk-Flo No. 2. 


N this installation Bulk-Flo handles the coal all the 

way—from truck hopper, to and from storage silo, 

to any of three stoker hoppers. Compactness of 

Bulk-Flo plus its ability to convey and elevate in a 
single unit made it ideal for this application. 

Versatile Bulk-Flo consists of an endless strand of 
chain to which solid flights are bolted, operating in a 
close-fitting, dust-tight casing. Design permits efficient 
operation whether flights are fully or partially loaded. 

Link-Belt’s line of coal handling equipment is com- 
plete—see list at right. Our engineers have experience 
gained through hundreds of successful installations. 
They'll work with your engineers or consultants . . . 
give you lower cost per ton of coal handled. 

Whether your plant is large or small, bring your 
coal handling needs to Link-Belt. Call your nearest 
Link-Belt office for full information and a copy of 
Bulk-Flo Book 2475 or Book 2410, containing 44 
pages of typical power plant equipment and layouts. 
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LINK-BELT power plant equipment includes: 
Belt, screw, Bulk-Flo, apron and flight conveyors; bucket 
carriers, bucket elevators, skip hoists, car shakers and 
dumpers, weigh larries, coal crushers and a complete line 
of chains and mechanical power transmission machinery. 


LINK: 


COAL HANDLING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve 
Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, 
Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 

Representatives Throughout the World. 14,008 


] 

= WE truck hopper, discharges to silo. No. 2 Bulk-Flo reclaims stored coal, elevates 
ISS it to a separated-run Bulk-Flo No. 3, which travels horizontally over stoker 
hoppers. Coal is discharged from lower run to any of three stoker hoppers 

OF 
4 > 
1 


Bulletin 
contains helpful data 


Bulletin 1506 on the De Laval 
barrel type boiler feed pump 


covers all major design points... 


has cross-section cutaway illus- 
tration for easy reference. 
Write for your copy. 


give dependable service 
at Gaylord Container 


Here’s additional proof of De Laval reliability on the line in the 
Bogalusa, La. plant of the Gaylord Container Corporation. These two 

De Laval barrel type boiler feed pumps are both driven by De Laval MCP 
turbines operating at 850 psi, with steam temperature at 825 F. 

@ De Laval barrel type boiler feed pumps are widely used by 

industrial plants and public utilities. They operate at pressures up to 
5,500 psi. These units offer many important design advantages, 

such as double volute diaphragm, individual diaphragm bolting, positive 
sealing between suction and discharge chamber and bare shaft 
construction. Their dependability is proven by year-in, year-out service. 


Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 
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ENGINEERING AND MANAGEMENT 


World’s largest pump-turbine . . . at work 


Simple ways to upgrade your present lube system 82 

< . 86 
12 design pointers on using vertical turbine pumps 88 cover photo, is Unit 2 at TVA’S* Hiwassee 
Nuclear notes: news of latest developments 91 Dam. Turbine diameter at a of 
distributor measures 266 in. In «fu opera- 
Calculating insulation for underground chilled. water pipe 2 tion since ‘May, Unit & offéta<6e°its chief 
Flow transmitters: 2nd of a series on flowmetering = = = ss«94 value the peaking capacity it can edd dur- 
Basic ideas in thermodynamics: No. 1 98 ing critical load periods. Article on p 79 
Hydro test stand develops 300-ft head 18 contains full dope, summarizes develop- 
. . ments of other large pump-turbine units. 

Planned operation keeps nuclear power plants on line... 104 

Data sheet: Choosing pipe sizes for compressed-air systems______ 107 


Next month... 


Maintenance control gets a modern 


PLANT OPERATION AND MAINTENANCE twist from a punch-card system that 


selects machinery to be checked at set 
periods. Coming article tells how meth- 


Employe records help step up performance mw od ends motor burnouts, bearing fail- 
Know where to use your super refractories_ 114 ures, other faults by pointing out ma- 
Overhauling water gages for high-pressure boilers. 116 chines needing maintenance. 
Coal handling—to speed nuclear-fuel production 118 Boiler-wall repair faced by Carbide & 
Reverse flow to keep air out of radiators. 119 Carbon Chemical Co called for sharp 
How additives can make residual fuels burn better, cleaner 120 thinking, savvy. 
fri ti ‘ N bl was [to repair a -ft section without 
rigere | ia your system taking boiler off the line. One: te 
practical twist on mechanical power maintenance___ 124 most unusual wall repairs ever at- 
How much attention must you give packaged de drives?___ 126 tempted . . . and accomplished, it’s de- 
For best output from air-operated pumps keep power right. 128 tailed in a fast-reading 2-pager. 
Fact file: 7 three-phase transformer connections =. 130 Power to grow—electrically program 


Practical i we” ‘ gets a September kickoff. The year-long 
ractical ideas________ 132. How-to: Silver alloy brazing 146 davies ‘wih pert 


in-plant electrical system—showing to- 
Arguments 144 Marmaduke Surfaceblow___ 150 day's best practice and how to apply 
that practice to meet tomorrow’s grow- 
ing demands. Don’t miss it. 


Plant problems_________ 138 __ Basics: Electric current flow 148 


READER SERVICE SECTION 


This month's service features 154 Plant equipment 162 . .. and future months 
Reports from the field_____—-:156 New free tterature__ 171 Modern Plant Yearbook Issue js al] set 


: 2 for mid-September. Among high spots 
Technical briefs... -—s—«+158 George Edwards 174 are the Modern Plant Survey and an- 


nouncement of plants receiving citations 
in Power’s Modernization Awards pro- 


Print order this issue: 48,433 gram. Watch for your copy! 
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This Crane valve has 20-year cost-free record 
on 400 psi. steam at 750° F. 


Twenty years on this high-temper- 
ature steam boiler outlet service 
with never a wrench on it—that’s 
valve performance in any man’s 
language. 

This Crane 8-inch No. 179U cast 
steel stop-check valve has racked 
up just such a record at Fort Bend 
Utilities Co., Sugar Land, Texas, 
and is working as smoothly today 
as it did two decades ago. 

The Fort Bend Utilities plant— 
a subsidiary of the neighboring 
Imperial Sugar Co.—finds this 
Crane stop-check an important aid 
to boiler efficiency. 


Its high-lift disc permits maximum 
flow-through, with minimum pres- 
sure drop under varying load con- 
ditions. Seating is instantaneous on 
back flow. 

On manual closure, about once 
yearly for boiler servicing, the valve 
has never failed to respond smoothly 
and seat tightly. 

To valve users experienced with 
Crane ‘quality, this performance 
record is not so unusual. Thousands 
of Crane stop-checks throughout 
industry are giving similarly out- 
standing service. 

The superior materials, the top- 


flight engineering and construction 
designed into all Crane valves give 
them service capacity and dura- 
bility second to 
none. 
Get these ad- 
vantages next 
time you order 
valves: specify 
Crane and be cer- 
tain of the valve 
service you want. 
Consult your local 
Crane Represent- 
ative or write to 
address below. 


C RAN E VALVES & FITTINGS 


PIPE KITCHENS 


PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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speaking of Power 


New Thermo Refresher series: mental tune-up for big power years ahead 


Beads were nucleons when Ben Skrotzki guided series on .. . 


LN ROWLEY Editor 
B G A SKROTZKI Engineering and Management 
S M ELONKA Operation and Maintenance 
T G HICKS Special Projects 
J J O'CONNOR 
H P KALLEN Associate Editor 
R C BELLAS Assistant Editor 
N PEACH Assistant Editor 
A P SOMMER Assistant Editor 
A S THORNTON Assistant Editor 
C F MARSCHALEK Art Editor 
F A ANNETT Contributing Editor 
P W SWAIN Consulting Editor 


Managing Editor 


DOMESTIC NEWS BUREAU: Atlanta, Cleveland, 
Detroit, Houston, San Francisco, Washington 


WORLD NEWS OFFICES: London, Paris, Bonn, Tokyo, 
Bombay, Rio de Janeiro, Mexico City 


SHELTON FISHER Publisher 


CLARK BOUGHTON Sales Manager 
DISTRICT MANAGERS 
W R KLEIN, 330 W 42nd St, New York 36, N. Y. 
J E DEAN, 330 W 42nd St, New York 36, N. Y. 
C R LONG, Architects Bidg, Philadelphia 3, Pa. 
L W ROMIGH, 520 N Michigan Ave, Chicago 11, Ill. 
W K PONDER, 1510 Hanna Bidg, Cleveland 15, Ohio 
R J McGURK, Continental Bidg, St. Louis 8, Mo. 
W D LANIER Jr, 801 Rhodes-Haverty Bidg, Atlanta 3, Ga. 


G L JONES Jr, 1020 Adolphus Tower, Dallas 2, Tex. 
R C ALCORN, 68 Post St, San Francisco 4, Calif. 
H L KEELER, 1125 West Sixth St, Los Angeles 17, Calif. 
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Nuclear Energy. Now he’s . . . probing field of heat power 


Sitting quietly at his desk a few months ago, Associate Editor Ben 
Skrotzki started arranging a mass of white and colored plastic beads 
into an orderly compact form. Beads were the fit-together type, called 
pop beads by today’s female teen-agers. But, as you might well expect, 
Ben’s mind was far from simple bead assembly: He was empirically 
solving, for his own satisfaction, a complex nucleus-arrangement prob- 
lem while editing one of the series in the now completed Nuclear Energy 
Study Course. Today Ben is absorbed in a somewhat different area of 
mental gymnastics, tying in with his new Thermo Refresher, starting on 
page 98 in this issue. 


Why this series, at this time? For the answer, look at ~:wer growth 
today, as you weigh its predicted future. And since power growth and 
technical complexity generally march hand in hand, the power man 
sees his operating sphere growing more complex while enlarging. 

Even a casual analysis of the power services shows the science of 
thermodynamics playing a major role in all, with the possible exception 
of electricity. So whether your present concern is combustion or air 
conditioning, compressed air or pumping, you'll find this series of 
significant help. And that holds equally for the seasoned engineer and 
the technical neophyte. To the former, Thermo Refresher will be a true 
refresher ; to the latter, an easily comprehended study course. 


Two approaches may be used in publishing a technical series: Select 
a recognized authority in the field as author, or have a staff editor write 
as well as edit the complete series. We chose the former in the just- 
completed Nuclear Energy Study Course. In this latest series, Thermo 
Refresher, staffer Ben Skrotzki elected to do the complete job. He is 
eminently qualified, having taught engineering thermodynamics for 
many years at Cooper Union, authored and edited six recognized texts 
in the power field. We know you'll benefit from this new series while 
gearing up for the big power years that lie ahead. 
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Cyclone Furnace-fired B&W Universal 
Pressure Steam Generator to serve 450 
MW turbine. Design pressure 4500 psi. 
Generates 2,900,000 pounds of steam 


“AMERICAN GAS AND ELECTRIC SYSTEM 


looks for a higher level of efficiency in the 
production of electric power than has ever 
been achieved before.” 


This firm prediction by Philip Sporn, presi- 
dent of the American Gas and Electric 
System, refers to the two largest steam- 
electric generating units in the world, which 
are to be added to the facilities of AGE. 


Second and Third Universal Pressure 
Units for AGE 


Each unit will produce 450,000 kw, enough 
power to supply the residential need for a 
city of 4,000,000 people—more 
electricity than many complete 
utility systems. Steam generators 
for the two units are of the B&W 
Universal Pressure type, and will 
be the second and third to go 
into commercial service .The first 
will start producing power at 
Ohio Power’s Philo Plant in the 
near future. 


Coal the Main Energy Source 
for Years Ahead 


The decision to go ahead with 
these super-pressure, coal-fired 
units is based upon the fact that 
the bulk of our energy, for 


many years ahead, will come from coal, 
burned efficiently with economical equip- 
ment. 
Two Firing Methods Utilized 

Each of the B&W Universal Pressure Units 
will generate 2,900,000 Ib of steam per hour. 
One will be Cyclone Furnace-fired and the 
other pulverized-coal-fired, to take greatest 
advantage of the method better suited to 
fuel and operating conditions in each case. 


It takes courage and confidence in their 
engineering ability for AGE to initiate these 
world’s largest generating units—and this 
confidence is reinforced by the work of the 
B&W organization and by previous experi- 
ence with B&W research, engineering, manu- 
facturing, field development and erection. 
These capabilities, skills and facilities are 
the real resources of B&W. For nearly 100 
years they have been dedicated to serving 
the current and future steam-electric power 
needs of the nation. 


The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 
17, N.Y. 


BOILER 


per hour at 3625 psi, 1050 F. There ot 
are two stages of reheat to 1050 F. es : 
The second unit is similar in design 

but will be pulverized-coal-fired. Note 

comparison with six foot man standing 

at basement level. 
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New Concept Boiler Cleaning 


START AND 
EMERGENCY —> 
“RETRACT SWITCH 


een o¢ 


ALARM RESET 


GROUP SELECTION 2999 


switcy 
em 


LARGED VIEW 


INFORMATION LIGHTS 


ALARM LIGHTS 
POWER AND FINISH 


| OVERLOAD AND BLOWING 


TRAVEL LIGHTS 


~ FORWARD AND REVERSE 


LOCAL-AUTO 


ga 00000 600 


SELOW 


Selectromatic panels are also 
available without “Variable- 
Group” features so that blower 
groups always clean (or are 
bypassed) in same sequence. 
Still another modification omits 
group control entirely. 


VARIABLE 
GROUP 
SEQUENCE 


SWITCH 


INDIVIDUAL BLOWER . 
LIGHT AND SWITCH 


SELECTROMATIC PANEL WITH 
“VARIABLE-GROUP” CONTROL 


Note complete operating information and protection 

provided at top of panel. To stort complete cleaning 
cycle, operator simply turns switch handle the can 
immediately retract any blower during operation by 
tuming handle in other direction); when programmed 
cleaning cycle is compieted, shut-off is automatic. 
Each blower has an indicating light and oa three- 
position switch: (1) automatic operation, (2) bypass, 
and (3) manual operation. Each group has a two- or 
a three-position switch: (1) automatic operation, 
(2) bypass, and (3) repeat operation (when desired). 
Group selection box at bottom permits any desired 
sequence of group operation by proper arrangement 


of plugs ond jacks, of 
Control is provided, 
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POWER 


GROUP CONTROL, is designed to accomplish more 
direct operation of functional groups of blowers rather 
than individual units. Group control is applicable where 
there is a large number of furnace wall, superheater, 
reheater and economizer cleaning units which rarely 
warrant blowing by single units but can rather be oper- 
ated in groups representing each level of such blowers. 


A Diamond .Selectromatic* Panel will provide the 
flexible blower control needed for the most efficient, 
economical and dependable cleaning of ANY boiler. 
The automatic sequential operation is easily and 


P 
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The Group concept can readily be arranged to 
have physical similarity to the boiler unit itself, with 
the groups starting at the lowest furnace level and 
progressing upward through the furnace wall blower 
levels and on through the superheater and reheater 
banks, economizer and air heater in logical group 
sequence. 


quickly changed to meet variable cleaning conditions 
in the unit. Operators know at all times the operating 
conditions of the blowers (see top of left page). 
Protective devices include automatic blower retraction 
on motor overload, blowing medium failure, 
and current failure (after restoration). Once 
a cycle is selected and initiated by the 
operator, no further attention is needed. 


*Selectromatic is a registered trade mark that is a 
contraction of the functional features of these controls: 
selective —electric—automatic. 


SELECTROMATIC PANEL WITH 
“GROUP-GRAPHIC” CONTROL 
AND BOILER DIAGRAM 


Simulated boiler interior is pictured on panel to 
give clear indication of position of each group of _ 
blowers. Group in operation is shown by lighting 
of light on boiler picture. Unit in operation is des- 
ignated by number below picture. Has all other 
features of panel shown on left page including 
variable group sequence and individual blower 
switch (both internally mounted here but can be 
external if desired). 
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@ 
4 oa sf ik >, | 
ry 
all 
/ 
4 
rN: 
al 
i 


TRANSMITTER 


The Bailey Building Block Method enables you to simplify 
control problems by combining standardized measuring, 
transmitting, and controlling components as required. 
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problems 


Keep systems flexible, carry small inventory, cut 
maintenance cost with the Bailey Building Block 
Method of instrumentation and control. 


What is the Bailey Building Block Method? It’s 
using standardized Bailey measuring, transmit- 
ting, and controlling components and combining 
them into any system you need. Components 
can be added as needed . . . removed and reused 
elsewhere . . . recombined into another system 
when the need changes. It’s flexibility plus! 


It’s all based on the simple fact that a Bailey 
instrument or control component doesn’t care 
if the measured variable is steam flow, tank 
level, or heater temperature, to pick just three 
examples. System components — transmitters, re- 
ceivers, relays, selector stations, power units— 
are standardized for multi-purpose use. 


SELECTOR STATION 


BAILEY METER COMPANY 


1036 IVANHOE ROAD, CLEVELAND 10, OHIO 
In Canada — Bailey Meter Company Limited, Montreal 


A spare component can be used in any one of 
many systems. Gone are delays waiting for ship- 
ments of special parts. Gone are large inventories 
of spares and parts. Simplified is the training of 
men for maintenance. 


There are many exclusive features and advan- 
tages of the individual components used in the 
Bailey Building Block Method. And there’s 
much more to the Building Block story itself. 


For further details, call our local district office 
or write us at Cleveland. Our engineers will be 
glad to prove how the Building Block approach 
will save you money and simplify your instru- 
ment and control problems. 


POWER UNIT 


G36-2 
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Steam Electric 


Two Atlantic City Electric Company stations show 
contrasting use with Elliott Turbines and Motors 


* Two Elliott 406-hp, 3550-rpm turbines driving boiler-feed pumps in the 
Greenwich Station. Turbines take steam at 175 psig, 570 F, and exhaust 
at 35-psig back pressure. Turbines are suitable for future 700 F operation. 


io Elliott 203-hp, geared turbines driving 
rced-draft fans at Greenwich Station. 
rbines operate at 3570 rpm, which speed 
reduced to 1250 rpm on the fans. 


The Greenwich Station, at Gibbstown, 
houses a 10,000-kw noncondensing unit. 


e of two Elliott 450-hp, _35705pm 
bines driving induced- -draft fang @t 


Station 


tn. Turbihe 
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® Both the Greenwich Station at Gibbstown, N. J., and the 
Deepwater Station near Penns Grove, N. J., furnish process steam 
for industrial use. The Greenwich Station operates a 10,000 kw, 

175 psig back-pressure noncondensing unit and so makes use of 
steam auxiliary drives. The Deepwater Station, however, 

houses about 185,000 kw of capacity in condensing units in addition 
to back-pressure turbines for industrial steam supply. Hence 

it uses the conventional electric motor drive for auxiliaries. In both 
cases, Elliott machines — mechanical drive turbines and 

electric motors — are on the job driving boiler-feed pumps, 
condensate pumps, forced-draft and induced-draft fans. For details, 
write Elliott Company, Jeannette, Pa. 


Above are three Elliott 900-hp, 3600- 
rpm squirrel-cage induction motors 
driving boiler-feed pumps in the 
Deepwater Station. 


At left are two Elliott 300-hp, 514- 
rpm vertical outdoor weather- 
protected motors driving circulating 
pumps at Deepwater. 


Below are outdoor weather-protected 
motors driving draft fans at Deep- 
water. In foreground is a 1500-hp, 
720-rpm motor driving an i-d fan. 
The other, a 500-hp, 1200-rpm 
motor, drives an f-d fan. 


Deepwater Station, near Penns Grove, on the 
Delaware River, has a capacity of 213,500 kw, 
185,000 kw of which is condensing, balance 

being supplied by back-pressure turbines. 


TURBINES MOTORS © GENERATORS DEAERATING HEATERS 


~ 
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Piston-Type CV-P. For high- 
duty service. Extremely precise 
positioning gives you superb 
operating characteristics. 
Rangeability is high. Response 
can be characterized to meet 
your operating requirements. 
Designed for those applications 
which demand the ultimate in 
valve-operating force... where 
you want the finest valve 
money can buy. Hand wheel is 
optional. 


Diaphragm-Type CV-D. Either 
direct or reverse acting. High 
rangeability. Optional features 
include: Cooling fins and lubri- 
cator for stuffing box that will 
maintain low friction over 
longer packing life; hand wheel 
for emergency operation. 
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Now you can apply high-quality 
Copes-Vulcan Valves to any appli- 
cation, at unlimited pressures in 
sizes up to 12 inches. Simplified 
design gives you this new versa- 
tility, plus high standards of per- 
formance for broader applications. 
Too, you will get the Copes-Vulcan 
custom-design, with ports exactly 
suited to the requirements of your 
operation. 

Get in touch with your Copes- 
Vulcan man. He can help you apply 
the new Copes-Vulcan Valves to 
your control requirements. You'll 
get real dollars-and-cents savings 
in operational cost with less down- 
time in even those troublesome 
spots where ordinary valves are in- 
adequate. Write for Bulletin 1027. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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boss was stunned 
when I said... 


‘This plant looks modern... 


but electrically it’s obsolete!’ 


“About two years ago the plant manager and I were touring the 
shop areas. We were half way through when I turned and said, 
‘This plant looks modern . . . but electrically it’s obsolete!’ 


“As plant electrical services engineer, I got his permission to 
make a study of our plant power distribution system. 


“Even I got a big surprise. We found that the power supply wasn’t 
as safe, dependable or flexible as we required . . . and mainte- 
nance costs were getting out of hand. A lot of our electric equip- 
ment was antiquated and took up valuable production space. 


“We had spent so much time improving manufacturing processes 
and methods that we had neglected electrical needs. Electrically, 
we were obsolete ... and not prepared for the big swing to 
automation. 


“Our plant power distribution system has been modernized since 
then. We've installed more automatic equipment and work- 
handling devices, and we are ready to apply more advanced types 
of automation. Our new branch plant is being provided with 
electrical adequacy, too. 


“You can probably do the same thing we did to get greater 
efficiency.” 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CB8S TV AND RADIO! 
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Is your plant suffering from 


electrical growing pains? 


Surveys show that many of the nation’s 
plants are inadequate electrically. A recent 
study of 42 plants in a given area revealed 
88% had electrical problems that interfered 


production. 
These Problems Can’t Wait 


Percent of Plants 
Inadequate — Electrically* 


Inadequate transformer 
and flexibility 


Questionable interrupting 
capacity . 

Lack of power centers . .. 

Poor power factor ... .« 

No motor control centers . 

No plug-in bus duct . . 

Low primary distribution voltage 
(below 4160 volts) ... 


Low secondary voltage 
(below 480 volts) . . 


Lack of network distribution systems 


Lack of automatic switching 
to maintain continuity ... 


Absence of 277-volt lighting . . 


ducted by Factory magazine. 


63% 
62% 
25% 
42% 
32% 


49% 


25% 
90% 


69% 


- 94% 


*Based on report of survey in 156 tep U.S. plants con- 
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“T called in Westinghouse... 


Electrical obsolescence disappeared” 


Westinghouse switchgear is available in 10 basic units with a 
5 selection of standard instrument panels . . . future additions 
or replacements can be made easily and quickly any time. 


“In the process of updating our plant power distribu- 
tion system, we called upon Westinghouse for expert 
help. They worked with our staff and consulting engi- 
neers to give our plant electrical adequacy. 


| 


Westinghouse dry-type transformers save space, mount con- Expansion with Westinghouse control centers frequently saves 


veniently in out-of-the-way places. Well suited for wet, dirty as much as 40% on installation costs over decentralized 
or hot locations. Placement close to work load saves long, methods of mounting motor control. Inspection and service 
costly secondary runs. are simplified. : 
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Switchgear gave us 
safer, more dependable operation 


“We selected Westinghouse low-voltage, metal-en- 
closed switchgear which gave us high interrupting 
capacity, assuring safety and operating continuity. It 
reduced our maintenance, brought economic advan- 
tages and freedom to expand our facilities. 


“In our new installation, unitized Westinghouse 
switchgear reduced our special design and engineer- 
ing expense, and provided custom-built preciseness 
for our application requirements. 


Capacitors paid for themselves in 18 months 


“With Westinghouse guidance, we applied capacitors 
carefully at the substation bus, on secondary bus duct, 
and right at the motor loads. Savings on our power bill 
in the first year amounted to 75% of capacitor in- 
stalled cost. Capacitors paid for themselves in 18 
months, and the savings are still going on. 


“The capacitors reduced the burden on our feeders 
and released electrical capacity for other needs. We got 
better voltage regulation at our motor and lighting 
loads. 


Transformer provided 
convenient power . . . economically 


“We wanted to get power close to the load . . . placing 
Westinghouse transformers strategically throughout 
our plant did the job conveniently, economically. For 
high-impulse levels we used oil- and askarel-filled 
units, while dry types were used when light weight and 
ease of installation were vital. I learned that a combina- 
tion of Hipersil® cores and high-temperature insula- 
tion in Westinghouse transformers reduces size and 
weight one third. 


Packaged control 
simplified system design 


“Westinghouse furnished control centers for our per- 
manent machine arrangements. This gave us sim- 
plicity in planning and installation, a high degree of 
safety and flexibility, centralized operation and mainte- 
nance. 


“Some of our machines were subject to frequent mov- 
ing. Here we used Westinghouse plug-in bus duct 
with individual controls at each machine. In both 
cases, we found that Westinghouse packaged control 
equipment simplified system design, reduced some 
costs up to 40%. 


“Why nof call Westinghouse 
... like | did?” 


“I’m sure you'll find Westinghouse a real lifesaver in 
helping out with your plant power distribution sys- 
tems, too. Their engineering team will gladly work 
with your staff and your consulting engineers. I got 
our plant on the road to electrical adequacy by getting 
in touch with my local Westinghouse representative.” 


For more information, call your local Westinghouse 
sales office or send coupon. Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-96101-2 


WATCH 
WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RADIO! 


Westinghouse Electric Corporation 

3 Gateway Center, P. O. Box 868 

Pittsburgh 30, Pa. 

[] 1! would like a showing of the 20-minute film, 
Selecting the Right Industrial Distribution System, 
I'm interested in more information about: 


Switchgear Capacitors, 
Transformers Controls 
NAME___ TITLE 


FIRM 


Westinghouse capacitors are low in initial cost, require no 
maintenance, save additional investment in transformer 
capacity. Solder-sealed porcelain bushings protect against 
leaks or contamination of dielectric. 
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compressors 


for the plant whose 
process requirements 
range from 


The Class T Compressor is but one of a complete line of CP compressors for process work. 
Other types available in sizes to 5,000 HP for pressures to 15,000 psig, with motor, steam or belt drive. 


Two-Stage Class TCB-2 Compressor Typical Three-Stage Class T Compressor TCB-4 Four-Stage, straight-line Compressor 
for pressures up to 500 lbs, for pressures up to 2,500 Ibs. suitable or 6000 Ibs. discharge pressure. 
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One of a series featuring various types and sizes 
of Chicago Pneumatic Compressors. 


Class T-BO Single-Stage 
Oil-Less Cylinder Compressor 
with outboard crosshead in chemical plant service. 


Five-Stage Compressor designed 
for 7500 Ibs. service. 


Chicago Pneumatic 8 East 44th Street, New York 17, N. Y. 


AIR AND GAS COMPRESSORS * VACUUM PUMPS «+ PNEUMATIC TOOLS «+ ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS 
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is the answer to those few types of applica- 
tions where reduced capacity trim is required. 


It is available in V-port and solid turned de- 


signs for double or single seated valves and 
in a wide variety of materials. Send for Data 
Sheet No. 10-5. 
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Not Two 


Masoneilan 4 Factor “Prim 
offers the ONLY REALISTIC approach 


It is a DEMONSTRABLE Fact 
that for a given size top-and-bottom 
guided valve only one size reduced 
capacity trim is: 

Desirable from an engineering standpoint 
because... 


(a) properly designed wide-range valves 
with full capacity trim will handle a 
vast majority of control problems. 


(b) if any reduction is required, it must be 
substantial to be of any advantage. 


(c¢) any sound design must be based on a 
reduction in seat ring diameter. 


(d) rule-of-thumb trim reductions 


Sales Offices or Distributors in the Following Cities: New York 
Tulsa + Philadelphia + Houston + Pittsburgh - 


Odessa + Charlotte + Los Angeles + Corpus Christi + 


Plug and 
Seat Ring 


Full Capacity ~ 
Plug and 
Seat Ring 
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POWER 


Mii (c) forged and cast forms insure 
complete uniformity of parts. 


MASON-NEILAN 


Division of Worthington Corporation 
30 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Syracuse + Chicago «+ St. Louis 
Atlanta + Cleveland + Cincinnati 

Livonia + SanFrancisco + Boise + Louisville + Salt Lake City + El Paso + Albuquerque 
Denver + Appleton + Birmingham 
New Orleans + Dallas + Seattle +» Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Paint Factor Prim 


based on nominal pipe sizes are un- 
necessary and merely complicate the 
sizing problem. 


Practical from manufacturing and operat- 
ing standpoint because... 


(a) mechanical strength is retained with 
standard guide and stem diameters 
and standard stroke, in combination 
with maximum reduction in seat 
diameter. 


(b) reduction in number of parts simpli- 
fies stock problem. 
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one of 
these C-E 
standard 
boilers 


DESIGNED 
FOR 
YOUR PLANT 


If your steam needs range between 4,000 and 
120,000 pounds per hour, one of these versa- 
tile C-E Boilers will give you economical, 
standout performance. For while they are 
standard in design (which means lower first 
cost and proven performance), they’re still 
flexible enough to be easily adapted to your 
exact requirements. 

Chances are that one of the C-E standard 
boilers is the answer to your steam needs. But 
whatever they may be, C-E can fill them. For 
C-E Boilers are made in sizes and types for 
any capacity—for any pressure—any fuel or 
method of firing. 


The VU-55 Boiler is available in five sizes ranging 
from 50,000 to 120,000 Ib of steam per hr. It is 
designed for pressures from 250 to 750 psi for 
all sizes and for up to 300 degrees F of superheat. 
Heat recovery equipment may be added if de- 
sired. VU-55 Boilers are designed for the pressure 
firing of oil or gaseous fuel and require no induced 
draft fan. They are equipped with tangential 
burners and tangent furnace tubes to assure a 
level of performance which compares favorably 
with modern utility practice. Shop assembly of 
furnace wall panels and boiler screen tubes saves 
time and money in handling, transportation and 
erection. The absence of outside downcomer 
tubes and ducts makes possible the attractive, 


streamlined exterior of the VU-55. 
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This completely shop-assembled boiler is avail- 
able in fourteen sizes from 4,000 to 40,000 
pounds of steam per hour... for operating pres- - 
sures up to 500 psi... for pressure firing of liquid 
or gaseous fuels. The VP Boiler has more water- 
cooled area per cubic foot of furnace volume than 
any other boiler of its size and type. The large 
lower drum—30-inch diameter—permits a simple, 
symmetrical tube arrangement... greater water 
storage capacity ... easy access for washing down 
or inspection. A centrifugal fan, which operates 
at low speed and is exceptionally quiet in opera- 
tion, is standard equipment. The simple baffle ar- 
rangement results in low draft loss... simple 
soot blowing... no dead pockets... high heat 
absorption. The VP is enclosed in a reinforced 
gastight, welded steel casing, and shipped com- 
pletely assembled with firing equipment, fittings 
and forced draft fan. For foundation, it needs only 
a simple concrete slab. 


The VU-10 is available in nine sizes from 10,000 
to 60,000 pounds of steam per hour . . . for oper- 
ating pressures up to 475 psi... superheat to 
200° F in 20,000-60,000 Ib range... for solid, 
liquid, or gaseous fuels. This boiler is a com- 
pletely standardized design adaptable to many 
conditions. It is bottom-supported and needs no 
outside supporting steel. It operates efficiently 
over a wide range of output, and is easy to oper- 
ate and to maintain. All parts are easily acces- f 
sible for inspection. The VU-10 is a complete 
unit — boiler, furnace, setting, fuel-burning equip- 
ment, controls, forced draft, heat recovery equip- 
ment (if desired). Regardless of fuel, the same 
general cross-sectional arrangement of drums, 
convection bank and furnace wall cooling 1s used. 
Uniform design through each transverse section 
assures even water level in the drum and uniform 


expansion. 


A C-E Industrial Boiler for Every Need — Combustion Boilers are available in many other 2-drum 
designs — for capacities up to 350,000 pounds of steam per hour — and to burn any commercially 
available fuel. All of these boilers can be designed for use with pressures up to 1375 psi and 
steam temperatures as high as 960 F —utilize any type of steam recovery equipment — fit difficult 
space conditions. Let us give you full details on the complete line of C-E Industrial Boilers. 
including the C-E LaMont Controlled Circulation Hot Water Boilers. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 
STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOIL PIPE 
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Here is the turbine 
rotor for one of the 
16,500-kw units now 
being built. For this 
850-psig, 900-F AIEE- 
ASME turbine, rotor 
shaft and wheels are 
of integrally forged 
construction. 


Concentric generator stator 
with flexible core support 


Allis-Chalmers 
Turbines Give You 


Modern Design 
Features 


Thrust-bearing 


type hydrogen 
shaft seals 


CUTAWAY VIEW of 16,500-kw unit 
shows the development of impulse 
turbine design for larger ratings. 


| 
q 
SA Ratin 
| 
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Production 
16,500 


NEW Large WA-Series Turbines Offer 


Advanced 
® Design Features 


Ew WA-Series steam turbine-generator units 
now being manufactured include the 10,000- 
kw NEMA standard rating as well as 12,650-kw 
and 16,500-kw AIEE-ASME preferred standard 
condensing ratings. The 16,500-kw units have 
hydrogen-cooled generators. 
Incorporated in the design are time-proved 
labyrinth steam sealing, removable external 


Motor-driven 
turning gear 


Simplified 
Installation 


AIEE-ASME 
®@ and NEMA Ratings 


| glands, high chrome alloy steel buckets and noz- 


zles, reliable governing system, and unit shipment 
and installation — plus additional large turbine 
and generator features. 

To get MORE information on economical, 
dependable units 2000 kw and larger, call the 
nearest A-C district office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


Fabricated steel 
exhaust end casing 


Centrifugal, shaft-mounted 


main oil pump 


CHALMERS 
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“BUFFALO” TYPE “CR” 
RADIAL BLADE FAN 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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for high volume- 
high 


Already proving its overall economy in stoker-fired induced draft, cement plant and other heavy-duty 
industrial service, this newest “Buffalo” Fan has the following advantages: 


e HIGH Mechanical Efficiency — above 78% over a wide range. 


e DESIGNED for high dust loading conditions. 


e LOWER First Cost, when its high pressure, high capacity 
characteristics mean a smaller fan for the job. 


Ilustrated here are the features that contribute 
to this desirable balance of efficiency and resist- 
ance to abrasion — the streamlined housing with 
diverging outlet — the new radial wheel with its 
deep, smoothly curved inlet flange mating with 
the inlet bell to form a true half-circle entry into 
the wheel. The wheel blades are radial at the tip, 
curving smoothly forward at the inlet. Further, 


STREAMLINED HOUSING and 
diverging outlet aid efficiency, 
reduce abrasive effect. 


TYPE “CR” RADIAL WHEEL — note how mating flanges of inlet 
bell and wheel flange form a true half-circle entry path with 
no flat sections or irregularities. 


“Buffalo” CR Fans are designed for use with an 
open inlet or with the highly efficient “Buffalo” 
variable inlet vanes shown. 


WRITE FOR BULLETIN FD 205 and check the “Q” 
Factor* features that will give you the greatest 
all-around satisfaction and economy with this 
quality fan. 


ACCURATE VOLUME CONTROL 
without reducing fan performance 
is obtained with “Buffalo” canti- 
levered variable inlet vanes set 
well into inlet bell throat. 


*The “Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EXHAUSTING FORCED DRAFT 
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@ Engineers tell us Yarway Remote 


Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant . . . accurate... brilliant . . . con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself . . . by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. Jn- 
dicating mechanism is never under pressure. 


Yarway Indicators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 
Recorder. 


On the boiler drum itself you’ll want | 
Yarway Water Gages . . . and these 
“bright as a star’’ gage readings can now 

be televised with a Yarway—rca Tele- 
vision chain. 


From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy... 
proved beyond doubt in thousands of 
power plants. 


Write for the specific bulletins you want. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


a WIDE VISION! 


Clear, brilliant readings from any angle, are possible with 
the “wide vision” face on the Yarway Remote Liquid Level 
Indicator. Pointer is always visible, even at extreme high and 
low water levels. 


The Yarway Indicator is manometric type with automatic 
femperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case #1155. 


Described in Yarway Bulletin WG-1824. 
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Control Unit en Yarwny tndi- 

cotor, give lnstont warning of 

any serious fom 
weter fevel. Con be 
tecated anywhere . in plent. 
Described ia Yorwey Bulletin: 


hour record of liquid lev- 
Actvating mechan- 
ism is same os in Yarway 
indicator: Used bath for 

indicating end recording. 

Yarwoy 
Bulletin WG-1830. 


@ revision 
Simplified system con- 


siete of comptict camero 
and 


YARWAY WATER GAGES 
‘Hot high prossure type shown, 
featured new seporatid-design insert and 
Type "M" Ricminotion thet cases woler 
fevel. meniscus to “shine fike star”. 
Described in Yorway Bulletin WG-18T2. 


steam plant equipment 


Biow-OrFr VALVES TRAPS 
WaTER COLUMNS AND GAGES STRAINERS ae 
Liquip LEVEL INDICATORS Spray NozZz_es 

EXPANSION JOINTS DIGESTER VALVES’ 
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cold water softening 
and clarification 


~ 
- 


The Cochrane Solids-Contact Reactor provides a 
versatile cold process for the removal of turbidity, 
color, alkalinity, silica, fluorides, etc., from well or 
surface waters. 

It is used extensively in the chemical, paper, 
plating and processing fields. Cochrane Reactors 
are used for the recovery of fiber from white water in 
paper mills. They are an accepted pre-treatment for 
demineralization of boiler feed water and of water 
used in tin plating. They are also widely used 
for water clarification in oil field flooding. 

The “catalytic effect’’ offered by the Cochrane 
design accelerates growth of newly-formed precipi- 
tates, producing clear water faster and with less 
chemical, thereby providing savings in investment 
in tank size requirements as well as in operating cost. 

Cochrane’s Complete Line and Water Condition- 
ing Service assures you of unbiased recommenda- 
tions. Consult Cochrane first. Write for Publi- 
cation 5001-A. 


Cochrane 


«3106 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK + PHILADELPHIA - CHICAGO 
Cochrane Water Conditioning Lid., Toronto 4; Montreal 1, Canada 
Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 


Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. J 


Pottstown Metal Prods. Div.—Custom built carbon steel and alloy products. 
Demineralizers * Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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expanded 


MAKE SURE IT INCLUDES ALL 
THESE VITAL CHARACTERISTICS— 


RELIABILITY is essential to assure vital 
power for intensified operations in grow- 
ing plants. On critical lines, production 
stoppages can cost more than power 
distribution system equipment. 


ECONOMY of system should keep first 
costs reasonable, provide low operating 
costs, hold maintenance to a minimum. 


SAFETY must be assured for personnel 
and equipment. If equipment is in- 
adequate or misapplied, increased pro- 
duction with its greater use of electricity 
can mean more dangers. 


FLEXIBILITY is required to make sure 
system meets changing production re- 
quirements. Relocation of machines, 
higher load density, special loads must 
all be provided for. 


EXPANSIBILITY prevents early obsoles- 
cence of system by facilitating addition 
of capacity to serve higher loads or 
new production areas. 


To help you achieve all these bene- 
fits in your system, General Electric 
presents the 8-Point Power Distribution 
Program found on the following pages. 


GENERAL @@ ELECTRIC 


SEE GENERAL ELECTRIC'S 


POINT POWER 
DISTRIBUTION PROGRAM 


- 

~ >a 


Many advantages emphasize why load- 
center systems are rapidly replacing the 
old method of transforming power at one 
location and distributing it in long low- 
voltage feeders. 


LOWER COST of load-center system 
comes from savings in copper and more 
economical switchgear. High-voltage 
feeders bring power close to load allow- 
ing great savings in copper from use of 
short low-voltage feeders. More eco- 
nomical feeder breakers can be used 
since short-circuit duty is less. 


LESS VOLTAGE DROP—usually less than 
one percent in secondary feeders—tre- 
sults from shorter secondary circuits. 


SIMPLIFIED ENGINEERING, INSTALLA- 
TION save valuable time, help cut costs. 
Factory-engineered substations are 
easily specified by catalog number. 
Units are factory-assembled, shipped 
ready for fast installation. 


MORE FLEXIBILITY, EXPANSIBILITY 
make it easier to relocate or expand to 
meet new production needs. New blocks 
of power can be installed, existing ones 
enlarged when and where needed. 

Correct application of system re- 
quires full line of high-quality substa- 
tions such as General Electric units on 
facing page, For more information use 
coupon on last page of this ad. 


Progress ls Our Most Important Product 
GENERAL @ ELECTRIC 
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25 PERCENT SAVING is possible with load-center system. This is due to lower 
costs of cable, busway, and breakers despite need for more transformer ca- 
pacity. Long low-voltage feeders often caused up to 20 percent voltage drop. 


RADIAL 


4 


BASIC CIRCUIT is simple radial. Single primary feeds through metal-clad 
switchgear to substations in load areas. Since General Electric equipment has 
extremely low failure rates, system can have up to 99+ per cent reliability. 


MORE RELIABILITY, flexibility, comes with secondary selective system. Radial 
primaries feed separate subs. Normally-open tie breakers can be closed to 
provide power from companion substation if normal supply is interrupted. 
System gives all reliability normally needed, costs 25-50% less than more 
complex methods. Its simplicity minimizes confusion during emergencies. 


THE cate? 


N. O. TIE 
BREAKER 


-|-|-|- 


THE OLD WAY fo fet 
Point | 
|... with General Electric | 
SU Stations to lower THE LOAD CENTER WAY | 
‘ ” 
“building blocks” of power — 
: | | : | | 
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| | 
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KEYSTONE OF SYSTEM is load-center unit substation. Typical ranol* filled (above) or dry-type transformers. Cost comparisons 
General Electric units are single or double ended, have Py- show most economical sizes to be 750-1000 kva at 480 volts. 


FULL LINE INCLUDES— 

1. PACKAGE substation which includes 
transformers, circuit breakers, structures, 
etc., for handling very high voltages such 
as 138 or 69 kv. 

2. MASTER unit substations that reduce 
high primary service voltages to levels 
below 15 kv for distribution in buildings. 
3. INDUSTRY CONTROL center unit sub- 
station with secondary section of control 
units such as Cabinetrol* starters, shown, 
instead of circuit breakers. 

4. DISTRIBUTION center unit substations, 
either integral or sectional—ideal for 
smaii load-areas—serve up to 500 kva. 
*Reg. Trade Mark of General Electric Co. 
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ADEQUATE 


1G. capacity 


properly applying 


equipment to protect 
apparatus, personnel 


Adequate interrupting capacity means 
two things. First, circuit protective 
devices must be able to interrupt normal 
load current drawn by utilization equip- 
ment on their circuits. Second, they 
must be able to interrupt high short- 
circuit currents possible in case of a 
fault on that circuit. : 


MOST IMPORTANT in selecting ade- 
quately rated protective equipment is 
the short-circuit current. This is because 
it is potentially much larger than load 
current. 


Load current depends on the load 
connected to the circuit. Short-circuit 
current has little relationship to con- 
nected load. It is determined by size of 
system of which it is a part—the size of 
transformer and connected motors. 


An example of some typical short- 
circuit currents appears at right. Quali- 
fied power system engineers will be 
glad to help you determine current con- 
ditions in your plant. 


TO ASSURE ADEQUATE IC after cur- 
rent values are known, select only pro- 
tective devices of tested, proved capac- 
ity—and allow ample capacity for 
growth. For more details mail coupon on 
last page of ad. 


Progress ls Our Most Important Product 
GENERAL @ ELECTRIC 


COULD THIS HAPPEN IN YOUR PLANT? Just because you have never had a 
bad short circuit is no sign you won’t. Inadequate switchgear is like a bomb 
waiting to be set off. The explosion of this inadequate circuit breaker caused 
obvious destruction, long disruption of service, and could have cost lives. 


fl 


SHORT-CIRCUIT 


CURRENT CAN YOUR BREAKERS INTERRUPT 
THIS CURRENT? The sketch at left 
shows the typical difference in magni- 
tudes of normal load current and short- 
circuit current. The latter can be even i 
greater than 100 times the load current, 
| making it apparent why breakers can- 
x | not be rated solely on current drawn 
\ | by load. 

FAULT The chart below indicates some 
NORMAL LOAD | short-circuit currents available with 
CURRENT | different transformers and systems. 


SHORT-CIRCUIT CURRENT AVAILABLE 
ON 480-VOLT, 3-PHASE SECONDARY SYSTEMS (in amperes) 

SUBSTATION Short-circuit KVA Available from Primary System 

RATING 50,000 150,000 500,000 Unlimited 

500 KVA 15,500 17,100 17,800 18,100 

750 KVA 20,600 23,300 24,500 25,000 
1000 KVA 26,100 30,400 32,400 33,400 
1500 KVA 35,600 43,800 47,900 50,100 

(Assuming 100% motor load) 
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HIGHLY RELIABLE protection of service entrance when power HIGH SAFETY is provided by metal-clad switchgear. Metal 
above 15 kv is used, comes from General Electric oil-filled power enclosures protect personnel while well-tested, magne- 
circuit breakers. Capacity of these may be key to all expansion. 


blast breakers help protect 2.4 to 13.8-kv power circuits. 


ALL-NEW Limitamp* control provides modern protection, con- MAINSTAYS of system IC are draw-out air circuit breakers 
trol of high-voltage motors (2.3-4.8 kv). Units have 60,000-amp for protection, switching of circuits up to 600 v. Recent up- 
momentary IC, and take only 14 the space of previous models. rating offers new opportunities for economical applications. 


DEPENDABLE protection of medium-to-large VERSATILE molded-case circuit break- 
branch circuits up to 600 v can be obtained with ers are available in ratings up to 600 v, 
Type AK individually mounted circuit breakers. 800 amps for small to medium circuits. 


. 


CUSTOM ASSEMBLED or standard IDEAL for use as final protective device, quick- SAFER, convenient control of lighting 
motor control centers economically make, quick-break Type HCI safety switches or power circuits is assured by panel- 


protect, control low-voltage motors. utilize fast-acting CLF current-limiting fuses. boards with CLF fuses or breakers. 
*Reg. Trade Mark of General Electric Co. 


Turn page for Points 3 through 7 of program > 


As automated manufacturing in- 
creases and electrical loads grow 
heavier, improvement of power 
quality becomes more necessary and 
rewarding. 

Low power factor may increase 
power costs (where pf penalty 
clause exists) and reduce feeder and 
substation capacity. Voltage varia- 
tions can mean sacrifice of life or 
performance of equipment—or both. 

Economical General Electric equip- 
ment is available to help assure good 
power quality. 


Trend to grounding system neu- 
trals cuts operating, maintenance 
costs, protects equipment from pro- 
longed exposure to excessive voltages 
due to faults. When a ground fault 
occurs it is immediately isolated, 
eliminating long searches for faulted 
equipment. Grounding improves 
service reliability by eliminating 
multiple faults caused by restriking 
grounds that build up huge voltages 
capable of shutting downentire plant. 
*General Electric induction voltage regulators 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


POWER-FACTOR CORRECTION may reduce power costs, increases feeder capacity 
up to 30 percent. General Electric capacitors, like one above, can pay for them- 
selves in less than a year and they keep paying off year after year in dollar savings. 


VOLTAGE REGULATION at maintrans- VOLTAGE-SENSITIVE equipment can be 
former can be accomplished with auto- served by Inductrols*, above, or voltage 
matic load-tap-changing equipment _ stabilizing transformers installed in criti- 
if incoming voltage varies too much. cal feeders to limit variation to +1%. 


FIVE GROUNDING RULES: 1. Ground neutral at each voltage level; 2. Ground neu- 
tral only at power sources; 3. Use three over-current devices or fuses—one on 
each phase; 4. Usually only two overload running relays are satisfactory for motor 
protection; 5. Use resistance grounding (below) for 2.4 to 13.8 kv, solid for others. 


Been 
| 


HIGHER 


lower distribution 
Costs, facilitate expansion 


Select higher voltages for pri- 
mary system and secondary dis- 
tribution in new or expanded 
plants. Within limits, as distribu- 
tion voltage goes up, conductor 
and circuit breaker costs drop. 


AND 


to Save copper and dollars 


Here again, higher voltage means 
lower distribution costs. 277-v fluo- 
rescent lighting served from line- 
to-neutral voltages of 480Y/277-v 
system provides top economy for 
general area illumination. 


for power distribution 


Modern conductors are specially 
designed to give fast, easy installa- 
tion, provide flexibility for rear- 
rangement of production facilities, 
create high feeder reliabil‘ty. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


i. 
5,000 10,000 15,000 
PLANT LOAD—KVA 


25,000 


STUDIES SHOW 4.16 or 13.8 kv primary voltages will suffice for most plants. Re- 
member plants grow—select high enough voltage now to serve larger loads of future; 
4.16 might be more economical today, but 13.8 may be best in ten years. For second- 
ary systems 480 v is usually best. It costs up to 35 percent less than 240-v system. 


LEAST EXPENSIVE and most widely 
adaptable light and power design 
uses 480Y/277-volt system with 
277-volt lighting. Power and lighting 
is supplied from same substation. 
Electricity is distributed at eco- 
nomical 480 volts. Some 120- or 
240-voit power is always needed. It 
| is most efficiently and economically 
provided by installing an economical 
dry-type transformer in that load 
| area. Versatile General Electric Type 
_ D transformer is shown at right 
| serving auxiliary equipment while 
- machine runs on 480 volts and gen- 
eral area lights on 277 volts. 


33 PERCENT SMALLER than equal-rated cable 
in conduit, General Electric interlocked ar- 
mor cable bends easily around obstructions, 
has almost 100 percent relocation value. 


FLEXIBILITY of machine arrangement 
is assured with Flex-a-Power* plug-in 
busway. Runs can be ceiling or floor 
supported, have outlets every 12 in. 


*Reg. Trade Mark of General Electric Co. 
Turn Page for Point 8 of program e , 
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GENERAL 
ELECTRIC 


Not only do you receive top-quality equipment when 
you specify ‘‘G.E.’’, but General Electric’s vast en- 
gineering resources also make valuable services avail- 
able in six ways. 


1. APPLICATION ENGINEERING assistance from in- 
dustry-wide authorities like Don Beeman and Harold 
Kaufman, shown above, (I-r), helps you and your 
consultants select and design the most efficient power 
distribution system. It helps you put the 8-point pro- 
gram to work in your plant. 

2. ANALYTICAL ENGINEERING employs engineering 
experience and electronic system analyzers to save 
valuable design time. 

3. PRODUCT DEVELOPMENT laboratories design, test 
new equipment under tomorrow’s conditions to meet 
future increased demands. 

4. FIELD-SERVICE ENGINEERING helps supervise in- 
stallation, expedite start-up of major electric equip- 
ment in customer’s plant. 


5. MAINTENANCE SERVICE from 51 Service Shops 
will repair and uprate old equipment, help establish 
productive maintenance, furnish emergency service. 


6. PROJECT CO-ORDINATION means on-time en- 
gineering, shipment, installation of electric equipment 
from early planning through start-up. 


G-E EQUIPMENT AND SERVICE CAN WORK FOR YOU. 
Your General Electric Apparatus Sales Representa- 
tive can obtain any or all of the power distribution 
equipment illustrated and the services listed above. 
Contact him for assistance in implementing the G-E 
8-point Power Distribution Program. Send coupon 
below for more information. General Electric Co., 
Section 680-2, Schenectady 5, N. Y. 


Engineered Industrial Power Distribution Systems 


GENERAL @@ ELECTRIC 


FOR MORE COMPLETE DEVELOPMENT OF THIS 8-POINT PROGRAM 


NAME. 


MAIL TODAY TO START NEW POWER DISTRIBUTION LIBRARY 


Publications giving more detailed information and complete references on each of the POSITION 
points covered in this advertisement are currently being prepared. Bulletins covering ee 
Points 1 and 2 are completed and the remainder will be available soon. Use this coupon 


now to start your General Electric Power Distribution Library. 


SECTION 680-2 

SCHENECTADY 5, N. Y. 


(CO“How to Plan Load Center Power Distribution Systems,” 
(0 “How to Provide IC for Power Distribution System Protection.” 
DAlso, please send me subsequent bulletins of the library as they are published. 
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Advantages of 
the Ljungstrom Air Preheater 


e@ Size for size, recovers more heat than 
any other type. 


@ Eliminates cold spots . . . keeps corrosion 
to minimum. 


@ Easier, faster to clean and maintain. 


@ Requires far less supporting steel and is 
quickly erected. 


10... air preheater installations 

are Ljung Strom® saxmvn wear RECOVERY is one important rea- 

son. As a general rule, a height of one inch of the heating surface used in a Ljungstrom Air Pre- 

heater will recover about as much heat as one foot of length of the standard surface of conventional 
type air preheaters. For the interesting full story, send for a free copy of our 38-page manual. 


The Air Preheater Corporation «60 sive, New York 17, WY. 
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The tougher the duty, the more 


Mechanical Draft Fan Gjrol Fluid Drive Motor 


LARGER MECHANICAL DRAFT FANS -— G3rol Fluid Drive gives you the kind 


of accurate, efficient control of mechanical draft that results in important power savings, 
longer equipment life. The reason: Fluid Drive’s infinitely adjustable speed control, which 
enables each fan to operate at its optimum design or selection point. 


This adjustable-speed feature saves horsepower, gives good, stable volume and pres- 
sure control over the operating range . . . simplifies motor-starting equipment . . . reduces 
damaging high- and long-duration inrush currents on the motors . . . provides no-load 
starting of high WR?s that exist in the new, high-volume, high-pressure fan wheels. 


o What’s more, it prolongs life of fan bearings; reduces fly-ash abrasion on fan wheel, 
fan scroll, inlet boxes, and breeching connections. When you add to these advantages the 
reduction in noise level, it becomes increasingly clear that the tougher the duty, the more 
you need Gyrol Fluid Drive for control of mechanical draft. 


Rugged constant-speed American Blower Smooth, 7 
induction motor Gyrol Fluid Drive adjustable-speed control 
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Boiler Feed Pump Gyrol Fluid Drive 


LARGER BOILER FEED PUMPS  — As larger boiler feed pumps are built, there is 


a greater need for higher efficiencies and more accurate control. That’s why more and more 
consulting and utility engineers are recommending Gyrol Fluid Drive. 


You see, Gyrol Fluid Drive offers adjustable-speed pump control that saves power 
over the entire operating range by eliminating wasteful throttling. Then, too, Fluid Drive 
reduces wear on bearings and other vital parts by operating the pump at speeds that fit 
boiler demands. Paralleling of pumps is simplified. And emergency changeover from oper- 
ating to standby pump is fast and foolproof—there’s no need for boiler shutdown. 


If your plant expansion calls for boiler feed pump control, it will pay you to talk 
to an American Blower engineer. He can show you where Gyrol Fluid Drive can save power, 
cut costs, give you a more efficient operation. Contact our nearest branch office, or write us 
direct. American Blower Corporation, Detroit 32, Michigan. In Canada: Canadian Sirocco 
Company, Ltd., Windsor, Ontario. 


AMERICAN 


Division of American-Standard 
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Automatically Controls 
Outdoor Steam Plant 


FOR FAST LOAD CHANGES 


REPUBLIC Combustion Control System Extremely large and fast load changes 
make combustion efficiency only part 
of the combustion control job at Spencer 
Chemical Company’s new Orange Texas 
Flame-Outs and Over-Firing polyethylene plant. The control system 
on Wide Load Swings, operates two gas fired 60,000 lbs. per 
hour boilers in the plant for fast response 
to load changes without over-firing or 
Sudden Steam Demands losing ignition on wide load swings. 

Smoothly and Safely 


at New Texas Chemical Plant 
Automatically Prevents 


To prevent over-firing when there is a 
sudden demand for more steam, a gas 


Operation of Spencer 
Chemical Company's power 
plant is centralized at this 
Republic control panel. 
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safety regulator keeps the fuel valve in 
step as draft fans increase speed. By 
compensating for the unequal speed of 
response of the two boiler auxiliaries, 
the control system maintains proper con- 
ditions even while loads are changing. 
If steam demand falls below minimum 
steam conditions, a minimum gas pres- 
sure is maintained automatically at the 
burners, regardless of the number in ser- 
vice, to prevent flame-outs. In addition 
to safer operation, these features also 
mean continuous combustion efficiency 


for extra fuel savings. REPUBLIC 
Automatic COMBUSTION CONTROLS 


ic or electronic 
When your problem is combustion con- 


trol—for a small power plant or a central * FOR ALL SIZES AND TYPES 
station—it will pay you to contact OF BOILERS 

Republic. At your service is an experi- * FOR ALL LOAD CONDITIONS 
enced engineering staff that can design * FOR ALL METHODS OF 

the control. system that exactly meets FUEL FIRING 

your needs— specialized as they may be. * FOR ANY ARRANGEMENT 
This combination of expert design and OF DRAFT 

modern Republic equipment can assure Write for details 

you of dependable, efficient control of 

your power plant. 


THE ENTIRE 


POWER PLANT, 


except for the control panel 
is outdoors. Panel board 

is housed in sheet metal 
building at right. 

The two 60,000 Ibs. 

per hour gas fired boilers, 
operating at 415 psi 

and 750°F., furnish steam to 
compressors used in 
converting ethylene gas 
into polyethylene. 

This is new miracle plastic 
that is used for 

products ranging from 
“squeeze” bottles to 
electrical insulation. 


iti 


af 
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2240 DIVERSEY PARKWAY * CHICAGO 47, ILLINOIS 


NEW YORK! 


1 


Con EDISON'S NEW ASTORIA STATION 
A DRAWS HIGHLY CORROSIVE, SALTY COOLING 
WATER FROM THE EAST RIVER. TO PREVENT 
SHAFT FAILURE FROM CORROSION 
ON THE FOUR 68,500 GPM PUMPS, 
CON EDISON ENGINEERS 
SPECIFIED MONEL* 


THEN FIND OUT MORE 
ABOUT MONEL. HOW IT CAN HELP 
YOU EXTEND EQUIPMENT LIFE... 

REDUCE MAINTENANCE COST. 
WRITE FOR BULLETIN, 
“ENGINEERING PROPERTIES 


OF MONEL” 
17'S FREE ON REQUEST. 


OF MONEL SEAMLESS TUBING! 
A NEW COLD-DRAW SECTION OF INCO’S HUNTINGTON WORKS 
IS CAPABLE OF TURNING OUT 5,000 MILES OF SEAMLESS 
MONEL TUBING A YEAR. MORE THAN ENOUGH TO GO THE FULL 
LENGTH OF THE AMAZON RIVER! THE 85-FOOT 
LENGTHS ENABLE ENGINEERS TO TAKE ADVANTAGE OF 
GREATER HEATING AREA IN FEEDWATER HEATER TUBE 
BUNDLES, AND TO EFFECT ECONOMIES BY SPECIFYING 
LONGER HEATERS OF SMALLER DIAMETER! 


Sturdy "sea legs” under a 
Man-Made Island! 


SHEATHED IN MONEL, THE LEGS OF OFFSHORE RADAR 
PLATFORMS ARE PROTECTED FROM DANGEROUS CORROSION 
IN THE VICINITY OF THE WATERLINE.MONEL RESISTS SALT 
WATER...SALT AIR...GALT SPRAY. A NATURAL CHOICE FOR 
HANDLING BRACKISH AND CORROSIVE COOLING WATERS. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Stret AY New York 5, N. Y. 
INCO, Nickel Alloys 


*Registered Trademark 


More POWER for you... with MONEL 
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NICKEL-COPPER —~ 
(AVE YOU A METAL PROBLEM: 


ADVANTAGES’O! OF A. P. GREEN 
AND CASTAGBLE REFRACTORIES 
IN, WATERTUBE BOILERS 


MONOLITHIC CONSTRUCTION 


refractory lining, properly installed, gives better com- 
ftiency and longer, more trouble-free service than any other 


ANCHORED | LININGS 


supporting plates are 
stoker arches, and }@Pfer openings, permitting re 
i i stageBing the adjacent areas. 


LESS HEAT LOS 


ler al conductivity of A. P. plastic and refractory 
wens less heat loss through thgf@alls, greater efficiency, and 
C ion for the outer casing of 


expensive, time-consuming brick cut- 
Gy is not necessary. Wisi proper supervision, the installation can be 
e by average labo: 


y P. Green distributor, trained in refractory problems, 
to give you the kind of quality workmanship your 
refractory job demands. He is backed by the engineering staff of the 
A. P. Green Fire Brick Company. 
4. P. Green 
REFRACTORY 


PRODUCTS 


A. P. GREEN FIRE BRICK COMPANY see 
Mexico, Missouri, U. S. A. QALY 
PLANTS: Mexico, Mo. Woodbridge, N.J. Sulphur Springs, Texas 
In Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


Distributors in the Principal Cities of the World 


a PLEASE SEND ME A COPY OF YOUR BOOKLET ENTITLED 


“A.P. Green Refactory Linings for Watertube Boilers.” 
NAME 


COMPANY NAME 
ADDRESS. 
CITY. STATE. 


Jord. peer A.P.GREEN FIRE BRICK CO, MISSOURI, U.S.A. 
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bustion ¢ a 
type linitig. 

A. Green “floating” anchors hold the r tory lining secukgly against 
casing and permit free expansion ntraction movema@nt. 

AIR-COOLED—SE NALLY SUPPORTE® WALLS 

A. P. Green offers a simple. for air-cooled walls—ng@special title 

Ue are required. Provision fom@etovery of preheated air can made. Alloy 

< ly walls, over 

The low ¢ 

castables 

more pragg 
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EX QUALITY WORKMANSHIP 


Building Water Treatment Systems 
job! 


Having been in the water conditioning business for 
nearly fifty years, we know that every water treatment 
job is a challenge. In this business, you can’t send a 
boy to do a man’s work. 

Since 1908, Elgin has been designing, building and 
installing water conditioning equipment for thou- 
sands of purposes in hundreds of industries, institu- 
tions, municipalities and commercial establishments. 
Naturally, during that time, we've built up a backlog 
of experience and water engineering skill second to 
none. As a result, the name Elgin has become synony- 


mous with superiority in the field of water condition- 
ing — whether softening, dealkalizing, demineraliz- 
ing, deaeration, degasification, chemical treatment. 


Elgin makes it a policy to meet every water treat- 
ment problem with concentrated attention. You can 
feel sure — when you bring your problem to us — 
that all the experience and knowledge at our com- 
mand will be at your disposal. Talk over your water 
treatment problems with your Elgin representative. 
Or write us direct. We can help you! 


ELGIN SOFTENER CORPORATION 
130 No. Grove Avenue, Elgin, Illinois 


Representatives in Principal Cities 


In Canada: G. F. Sterne & Sons Ltd., Brantford 


JON EXCHANGERS FILTERS DEIONIZERS DEALKALIZERS LIMECOAGULATORS DEGASITORS DEAERATING HEATERS 
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72-PAGE EXPANSION JOINT MANUAL 


More than just another catalog. It is actually a complete and authoritative 
text that covers every phase of expansion joint design, construction, selec- 
tion and installation. 


Separate sections deal with the various types of Zallea Expansion Joints for 
absorbing axial, lateral and rotational movements. 


New Zallea HyPTor Expansion Joints for high pressure applications are 
introduced. 


Over 40 pages of tables and engineering data simplify expansion joint 
selection. 


This manual is a must for any engineer having problems that involve the 
movement of piping due to temperature changes. 


Write today, on your company letterhead, for your copy of Catalog 56. 


expansion joints 


ZALLEA BROTHERS, 814LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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Less heat loss at joints 
with single-layer Unibestos Pipe Insulation 


Tests prove that Unibestos single-layer pipe 
insulation actually provides greater protection 
than other nonfibrous double-layer insulations 
which cost more to install. Unibestos is made 
of Amosite—the long-fibered African asbestos. 
These fibers interlock with one another to prevent 
heat loss at horizontal and longitudinal joints. 

While most insulating materials show a pro- 
nounced shrinkage at high temperatures, 
Unibestos has no measurable shrinkage at 
1200°F. It will not powder, pulp or wash off, 
even under heavy moisture conditions, and 
when dry, Unibestos resumes its original 
thermal and physical characteristics. 


EASY to install. . . easy to remove. 


Unibestos can be cut, mitered and handled 
easily. The fabrication of insulation for tees, 


valves, flange covers, etc., is a fast, low-cost 
operation. Because of its unusual strength and 
durability Unibestos can be removed and re- 
placed with little or no loss of material. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 
3-foot lengths for pipe sizes from 42" through 
24’, in standard thicknesses through 5”’. 
Unibestos Block Insulation is made in 6”, 12”, 
18” or 36” widths and in thicknesses from 1” 
through 3” in 44” increments. 


For complete information, write 
for descriptive Bulletin 109C 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street © Bloomington, Illinois 
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Valves may look alike on the surface. Their 
performance is another story. And the in- 
side story of Powell Valves is that every 
Powell Valve has Performance Verified. 
X-ray and gamma ray inspection—ex- 
amining the very structure of the metal it- 
self—are two of the many ways that Powell 
can make absolutely certain that Powell 
Valves will give dependable flow control. 


Every part of every valve must pass 
rigid inspection. As a final step in manu- 


facture, every Powell Valve is subjected to 
an actual line test. Because of Powell’s 
pains-taking quality control, valve repair is 
cut to the minimum and plant shut down 
through valve failure is substantially re- 
duced. Records from refineries, power and 
industrial plants the world over prove it. 


Consult your Powell Valve distributor. 
If none is near you, we’ll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED. 


The wm. Powell Company, Cincinnati 22, Ohio... 110th YVEAR 


FIG. 19003 WE—900-Pound Steel 
Pressure Seal Gate Valve. 


FIG. 11365 WE—Steel Pressure 
Seal Horizontal Lift Check Valve 
for 1500 Pounds W.S.P. 


FIG. 3031 WE—Steel Globe 
Valve for 300 Pounds W.S.P. 


POWELL VALVES 


BRONZE, IROW, STEEL AND CORROSION RESISTANT VALVES. 
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More K 


400 psi 


SPECIFICATIONS 
350,000 Ibs. of steam per hour 
OPERATING PRESSURE 
STEAM TEMPERATURE 
HEATING SURFACE (Boiler) 
HEATING SURFACE (Water Walls) 
7,530 sq. ft. 


DESIGN PRESSURE 


CAPACITY 
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Hours for Joplin Area 


Boiler Tubes 


ELECTRUNITE 


Joplin, a progressive city investing millions in 
redevelopment, has been called Missouri’s fastest 
growing industrial center. 


To serve the area’s rapidly increasing electrical 
requirements, the Empire District Electric Company 
recently completed a new steam generator at its 
nearby Riverton Power Station located at Riverton; 
Kansas. This boiler, with a capacity of 350,000 Ibs. 
of steam per hour, is designed to operate at 400 PSI 
and 700°F, and is part of a modernization program 
replacing eighteen smaller boilers in the same plant. 


The new boiler, designed and installed by Com- 
bustion Engineering, Inc., New York, includes near- 
ly 85 tons of tubing, of which thousands of feet were 
supplied by Republic. 


Good performance on previous jobs makes Repub- 
lic ELECTRUNITE Boiler Tubing a popular choice with 
leading boiler manufacturers. They know they can 
count on complete dependability and maximum 
efficiency in every foot of tubing. 


Republic makes sure of this in every step of man- 
ufacture. Foremost safeguard is the electric welding 
process which produces a precise, uniform wall 
thickness, assuring efficient, even heat transfer all 
around and throughout the length of each tube. Thin 
spots cannot occur. And each tube is hydrostatically 
or electrically tested in excess of code requirements. 


Get all the facts on Republic ELECTRUNITE Boiler, 
Condenser and Heat Exchanger Tubing from your 
local Republic Representative. Or check coupon for 
desired literature. Ask for Republic’s handy wall 
chart entitled “Care and Maintenance of Boiler Tub- 
ing.” It’s a handy guide to protecting your boiler 
installation. 


STEEL 


and Stk 
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Uniform diameter and concentricity of Republic EvectruNnite Boiler 
Tubing is demonstrated here where several lengths of tubing are 
inserted in drum simultaneously. Uniform ductility of Republic steel 
permits smooth, accurate bends—plus full expansion roll-in. 


Uniform wall thickness of ELECTRUNITE Boiler Tubing permits fast, 
easy welds with no danger of burn-throughs due to thin spots. And 
uniform roundness of each tube helps joining with no delays. 


REPUBLIC STEEL CORPORATION 
Dept. C-2279 
3144 East 45th Street, Cleveland 27, Ohio 
Please send: 
D Illustrated booklet giving facts on 
ELECTRUNITE® Boiler Tubes 
0 8-page brochure on Heat Exchanger Tubing 
O carbon stee D stainless steel 


© Handy wall chart on care and maintenance of 
boiler tubes 


Title. 
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PRESSURE 


H 


for simplest 


Both the Tel-O-Set indicator 
and recorder have vertical 
indicating scales on which 
large, opposing pointers 
clearly show measured value 
and set point. The control 
knob and transfer switches 
are located near the bottom 
of the case, where they can 
be manipulated without the 
operator’s hand obscuring 
the view of the pointer and 
scale. 


@ REFERENCE DATA: 
Write for Bulletin 7202. 


q 
VALE 
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installation, startup, service 


=7with Tel-O-Set instruments 


The exclusive features designed into Tel-O-Set 
miniature instruments save you time, trouble 
and money .. . from the instant these instru- 
ments are installed on your control panels. 


Easy installation. The indicating and recording 
chassis is a complete assembly that can be sup- 
plied separate from the case. Since the case 
contains the valve pressure gage and pressure 
regulator, you can install it in the panel, make 
complete piping connections . . . and then insert 
the instrument chassis later, at startup. 


Foolproof startup. Because it can be shipped 
separately, the chassis is protected against dirt 
and damage until it is ready to begin service. 
Air lines can be checked, control valves stroked 
and final inspection made before the chassis and 
controller are installed. 


Serviced in seconds. Down-time for instrument 
maintenance is eliminated, for a complete 


BROWN 


Design your 


chassis can be replaced in just a few seconds. 
There is no loss of control during replacement 
... no disturbance to electrical connections. To 
adjust zero and span, or to inspect parts, you 
can partly withdraw the chassis from the case, 
without interrupting operation. 


Tel-O-Set instruments can handle a broad range 
of temperature, pressure, flow and liquid level 
applications. They work with any type of pneu- 
matic force-balance controller. They are sensi- 
tive and accurate . . . have true linear calibra- 
tion . . . respond instantly to changes in 
measured variables. For a discussion of how 
you can us‘: them profitably, call your local 
Honeywell sales engineer . . . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


MINNEAPOLIS 


Honey 
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11,500 kw turbine generator in 
Southeast municipal plant. 


Specializing in turbine generators up to 15,000 kw 
gives better quality control and product service 


Take priority, for example. Because Worthington 
is not involved with building the huge central station tur- 
bine generators, they give A-1 priority to the design and 
manufacture of industrial and municipal units. 

Every Worthington turbine generator receives the per- 
sonal attention of top engineering and manufacturing per- 
sonnel. Skilled craftsmen, with years of experience in the 
manufacture of turbine generators, take pride in their job 
of building reliability into every part. They take the time 
and trouble to take care of the little things that mean so 


much to dependable operation. Their attention to detail is 
reflected in such things as the dials which are recessed 
and mounted at an angle for easy reading. And before it, 
is allowed to leave the factory, every unit is completely: 
assembled and meticulously tested. ' 

When considering a turbine generator installation up to’ 
15,000 kw, call on the specialists in the field. Get in touch 
with your nearest Worthington District Office or write for 
Bulletin 1960C. Address Section T63, Worthington Cor- 


poration, Harrison, N. J. 163 


WORTHINGTON 
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SAVANNAH ELECTRIC PREPARES 
TODAY for TOMORROW 


The new unit at Savannah Electric and Power 
Company’s Riverside Power Station, Savannah, Georgia, 
scheduled for commercial operation in mid-summer, 19 56, 
comprises a 360,000 |b per hour steam boiler and a turbine 
generator of 40,000 kilowatts capability. 


This is the seventh extension at Riverside since the 
first installation of two 5,000 kilowatt generators and two 
45,000 lb per hour boilers was completed in 1912. 


The original installation and all the subsequent 
extensions were designed and constructed by Stone & 
Webster Engineering Corporation and the Corporation 
has recently been authorized to proceed with the installa- 
tion of the initial unit of a new 50,000 kilowatt electric 
generating station at nearby Port Wentworth. The new 
station is part of the Company’s program for keeping 
ahead of the area’s rapidly increasing industrial and res- 
idential power requirements. 


Eighty per cent of the Engineering Corporation’s 
Write or call for our new booklet, . . : 
i bole construction work since 1889 has been in the nature of 
How Stone & Webster Engineering. ders” 
Corporation Can Help You”. repeat orders” from previous clients. 


STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY of STONE & WEBSTER, INC. 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 


i 
| 
| 
| 
| 
\ 
4 
4 : 
$ 
| 
| tie} 
di 
Ae 


INSIDE FACTS 
on the simplicity, safety and operating advantages 
of the exclusive Ross High Pressure Closure Design 


® Simpler design. © Sudden load fluctuations 


® Fewer parts to handle. no problem. 


® High pressure seal © Outer cover cannot corrode 
unaffected by hydrostatic loads. and bind . . . easily removed. 


® Greater safety factor. ® Easily opened for inspection. 


TELL TALE HOLES DISCLOSE ANY MODIFIED BUTTRESS THREAD. 
LEAKAGE PAST HIGH PRESSURE SEAL THIS FACE OF THREAD PARALLEL 
TO FACE OF HEAD. DIFFERENTIAL 
GASKET EXPANSION BETWEEN HEAD AND 
COMPRESSION RING BARREL INTRODUCES NO WEDGING 
OR LIFTING ACTION IN HEAD 


GASKET 
COMPRESSION SCREWS 


ouner nozze 


TYPICAL COVER 
HANDLING BRACKET FOR 
HORIZONTAL UNIT 


ASBESTOS GASKET wed 
SEALS AGAINST 

PRESSURE DIFFERENTIAL 
BETWEEN PASSES ONLY 


GASKET COMPRESSION SCREWS 
SERVE ONLY TO COMPRESS 
DIAPHRAGM GASKET — DO NOT 
HAVE TO HOLD AGAINST HIGH 
PRESSURE. PRESSURE LOAD ALL 
TAKEN BY OUTER HEAD. 

GASKET 

COMPRESSION 

RING 


TAPPED HOLES IN 

INNER AND OUTER 
HEADS FOR ATTACHING 
HANDLING BRACKET 


OUTER HEAD FURTHER SEALS — I 


DIAPHRAGM GASKET 
AGAINST SHOULDER OF 
CHANNEL BARREL 


DETAIL OF GASKET 
-DIAPHRAGM 
PRESSURE EXERTED COMPRESSION RING 
ON TOP OF INNER COVER FACING 


NOW FOR ALL THE DETAILS, 


request new Bulletin 5.6K1, mailed 
immediately. Write Ross Heat Exchanger 
Division of American-Standard, Buffalo 
5, N. Y. In Canada: Kewanee-Ross 

of Canada Limited, Toronto 5, Ont. 


high temperature exchangers 
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FEED PUMPS 
GIVE DEPENDABLE PERFORMANCE 


at all pressures, capacities, temperatures. 


Typical I-R installations indicate wide range of use in central stations and industrial plants 


PRESSURES UP TO 6500 psi.—Class CHTA-CHTB: These multi- 
stage, cylindrical “double-case pumps meet the most exacting 
needs of the highest-pressure boilers in modern central station 
service. Each of the above pumps handle 1100 gpm of feedwater 
at 2395 psi. 


MEDIUM PRESSURES UP TO 1000 psi.—Class CNTA: Symmet- 
rical design with unit-type rotor gives CNTA pumps higher 
efficiency, easier maintenance, and attractive modern appearance. 
Installed in a large paper mill, the boiler feed pumps shown 
operate at 3560 rpm and deliver 180 gpm at 605 psi. 


PRESSURES TO 250 psi.—Motorpumps: A complete line of 
space-saving centrifugal pumps, including both close-coupled 
and cradle-mounted types. Single , two-stage, and vertical four- 
stage models are available. Pump shown is handling boiler feed 
in a leather factory. 


PRESSURES UP TO 1200 psi.—Class HMTA-HMTB: A complete 


line of multi-stage centrifugal pumps featuring a symmetrical, 
horizontally-split casing, and a simplified unit-type rotor assem- 
bly. The pumps illustrated are on boiler feed service in a large 
textile mill. 


PRESSURES TO 450 psi.—Class GT: Dependability is designed 
into this line of two-stage, horizontally split pumps. Standard 
construction includes renewable wearing rings and water-cooled, 
ring-oiled bearings. Pump shown serves as a boiler feed unit in 
a large candy factory. 


Ingersoll-Rand boiler feed pumps have many refine- 
ments in design and construction that add up to high 
operating efficiency. Skilled manufacture and _ pains- 
taking factory inspections assure dependability built 
into every pump. Inherent simplicity and ruggedness 
mean easier and less maintenance—and trouble-free 
performance. 


Whatever pressure or capacity you need, Ingersoll-Rand 
can supply a boiler feed pump for the job. I-R engineers 
will gladly help you select the pump that meets your 
needs. 


Ingersoll-Rand 


ay 11 BROADWAY, NEW YORK 4, N.Y. 


COMPRESSORS + GAS & DIESEL ENGINES + AIR & ELECTRIC TOOLS » CONDENSERS - PUMPS + ROCK DRILLS - VACUUM EQUIPMENT 
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PRESSURE 


CLASS A 
AIR LOADER 


CLASS GPK 
PRESSURE 
REDUCING VALVE 


YES, AND THAT’S A GUARANTEE backed by a reputation 
for quality established in more than half a century of 
design, development and manufacture of regulators 
and controllers. 
This amazing new, diaphragm operated, Leslie pres- 
sure reducing valve has only two moving parts: no 
seals; no stuffing boxes; no small, dirt-catching parts. 
A simple air loader eliminates the conventional 
bulky loading spring and provides accurate dia- 
phragm loading that gives pilot-type response. Yet, 
it is rugged and uncomplicated. The unit itself lends 
itself readily where remote adjustment is an advan- 
You can just put this amazingly simple tage, too. And you pay no price premium for these 
and compact Leslie Class GPK-A pres- advantages. You get Leslie quality for about the same 
sure reducing valve on the line and initial cost as leading makes of ordinary regulators. 
forget it for at least 3 years! Suitable for any steam service up to 250 psi, 450°F, 

the unit is available in 14” to 2” sizes. It is ideal for in- 

termittent service too, and is unaffected by dirty steam. 

Your Leslie engineer can give you all the data on 
this amazing valve. You’ll find him listed in your 
classified directory under “Valves” or “Regulators”. 


Send for YOUR copy of Bulletin 561 today. 


REGULATORS AND CONTROLLERS 


LESLIE CO., 235 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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...Better Performance for Accumulators and Hydraulic Presses! 


Ankorite Triple “U" Brand Leather Packing is 
an excelient flexible packing ring for oil and hy- 
draulic press plungers, accumulators, Triplex pump 
plungers and hydraulic rams. Due to their construc- 
tion, two rings of Triple “U" packings are used in 
replacing ordinary molded U leather or cup leathers. 


Ankorite Triple ‘“U" is immediately available in 
coil form in multiples of 10 feet or in continuous 
lengths up to 400 feet, and in sizes ¥2’’ to 1%” in 
packing width. 


Write us your needs today. 


DISTRICT OFFICES 


BALTIMORE, MD. CLEVELAND, OHIO LOS ANGELES, CAL. PHILADELPHIA, PA. 
BOSTON, MASS. DAYTON, OHIO MILWAUKEE, WIS. PITTSBURGH, PA. 
BUFFALO, N.Y. DETROIT, MICH. MONTREAL, CANADA SAN FRANCISCO, CAL. 
CINCINNATI, OHIO HOUSTON, TEX. NEW ORLEANS, LA. SEATTLE, WASH. 
CHICAGO, ILL. INDIANAPOLIS, IND. NEW YORK, N.Y. SPOKANE, WASH. 

ST. LOUIS, MO. TOLEDO, OHIO WILMINGTON, CAL. 


COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM. PA. 


ELKHART, IND. MONTREAL, CAN. 


FIBROUS / AND METALLIC FOR EVERY PURPOSE 
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TRIPLE "U” BRAND LEATHER PACKING 
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Before Silicone Insulation. 
“over- motoring’ was “OG 


Now you can match the load... 
let silicones Carry the overloads R. G. oe of Longview, Texas, 


Lazy motors cost money! Why continue to pay a fat installs a silicone insulated d-c motor in each 
. 
premium for motors that make kid’s play of their of the 24 electric wheels of the Gant Sno- 
average work load? Today, you can save money by - Freighter. Silicone insulation is used to give 
using silicone insulated motors rated to match your maximum power per pound under tough 
average load. Their built-in service factor of 25 to The silicone. 
50% will handle most intermittent overloads or loads motors, located in tubular axles and con- 


that can't be matched in standard frame sizes. nected through a gear train in the wheel 
hubs, demonstrate the advantages of placing 


Cut your capital investment and installation costs! the power unit close to the work . . . a basic 
Think of it—for every dollar dumped into unused principle made practical by the heat stability 
motor capacity, you spend an extra $3 for starters, m of Dow Corning silicone dielectrics. 

cable, transformer capacity and installation costs. : 


Enjoy more continuous production! You can depend 
on motors insulated with Dow Corning silicones to 
have maximum resistance to such motor killers as 
heat, moisture and corrosive atmospheres. 


Remember, over-motoring is outmoded 


Get sources for silicone insulated equipment—mail coupon today 


Dow Corning Corporation, Dept. 6908, Midland, Mich. DOW CORNING 


Please send me sources of supply for new Silicone NinILInW@y DOW CORNING CORPORATION 
(Class H) ©) Motors Transformers 
MIDLAND, MICHIGAN 


ATLANTA * BOSTON + CHICAGO + CLEVELAND * DALLAS 
DETROIT * LOS ANGELES * NEW YORK * WASHINGTON, D. C. 
(Silver Spring, Md.) 


CANADA Dow Corning Silicones Ltd., Toronto 
GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 
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lwaukee, Wis.: 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
Beaver Falls, Pa. and Mi 
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Write for Technical Bulletin 329p 
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Milwaukee, Wis.: TA-5019(P) 
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WAYS TO CUT 
POWER COSTS WITH 


For standby service . . . this 1200 hp, 
1 840 kw Nordberg Supairthermal® Diesel 

Generator is serving a Midwestern Utility 


These three typical installations show some of the 
ways that utilities are now utilizing Nordberg en- 
gines to increase the operating flexibility of their 
existing facilities and to add valuable standby pro- 
tection on a financially sound, profitable basis. 


- Built in sizes from 10 to over 12,000 horsepower, 


For peak load service . this is one of 
including Diesel, Duafuel® and Spar k-Igni tion Gas three Nordberg Supairthermal es gen- 
types, Nordberg engines are easily installed, go erator units, ranging from 1150 kw to 


on the line quickly and provide low cost power 
generation under all load conditions. 


Let experienced Nordberg engineers help solve your 


specific power problem. 
Write for further information. 


2285 kw, ate serving a Southern Utility 


Company. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


rs BUILDERS OF AMERICA'S LARGEST 
| LINE OF HEAVY DUTY ENGINES... 
10 to over 12,000 HORSEPOWER 


© 1956, Nordberg Mfg. Co. 


For boosting voltage . . . these are two. 
3500 hp, 2500 kw Nordberg Diesel Gen- 


erator units serving an Eastern Utility | 
Company. 


i 


The symbol, and the spirit, of the fighting 
gamecock lives on with the commissioning of 
the powerful aircraft carrier, USS Saratoga. 
The incident which gave birth to this 142 
year old Navy tradition took place on the decks 
of the first Saratoga as she closed for action 
against four men-o’-war in 1812. In the opening 
minutes of the engagement an enemy ball 
landed on deck — crashing into a coop contain- 
ing a gamecock brought aboard by a sailor. 
With a flurry of feathers, the startled bird 
flew to the rail and, as if expressing his per- 
sonal indignation, crowed lustily and defiantly. 
Taking this as an omen of good luck, the out- 
numbered and outgunned American ship 
entered the battle with new courage and com- 


% 


HOW A TRADITION 
WAS BORN 


The Navy’s newest aircraft carrier is the 
fourth ship to bear the name Saratoga and 
adopt its fighting symbol. As aboard its sister 
aircraft carriers, the USS Forrestal, USS Inde- 
pendence*, and USS Ranger*, Walworth Valves 
and Fittings are installed. We are proud of the 
many contributions that our products and engi- 
neering skills have made to these outstanding 
vessels. 

Walworth products installed aboard these 
ships include Pressure-Seal Cast Steel Gate, 
Globe, and Angle Valves, Fabricated Cast Steel 
Manifold Valves, Cast Steel Y-Globe and Angle 
Valves, Bronze Gate, Globe, Angle, and Check 
Valves and thousands of Walworth pipe fittings 
including Walseal® Fittings, Flanges, and 


pletely won the day. Unions. *Now under construction. 


WALWORTH 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: steet PRooucts CO. CONOFLOW CORPORATION 
SOUTHWEST FABRICATING & WELDING CO., INC. 


M&H VALVE & FITTINGS CO. 
WALWORTH COMPANY OF CANADA, LTD. 
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GENERAL ELECTRIC MAINTAINS a continuing program of research 
on turbine diaphragms. This smoke tunnel provides a visual indica- 
tion of how steam flow will follow new nozzle designs. 


THE HIGH-PRESSURE END DIAPHRAGM WEBS are made from heavy THE WEB is then carefully machined for welding (top). 


alloy steel plates or castings. Some are ten inches thick and can with- Nozzle partitions are machined from solid chrome- 
stand high pressure drops and maintain close clearances. iron alloy and assembled in punched bands (bottom). 


How General Electric builds sturdy nozzle- 


TO MEET TOMORROW’S EXPANDING LOADS 


GROWTH OF GENERATING CAPACITY 

| 

iy 

250} — 

i 

f 

200 


MILLIONS 


i 1920-1930 1940 


G.E. works with electric utilities and consulting 
engineers in these vital turbine-generator areas: 
BASIC RESEARCH 

APPLIED RESEARCH 

propuct bevetopment: NOZZLE-DIAPHRAGMS 
TESTING 
MAINTENANCE 


= 7 
| 
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THIS NOZZLE assembly is welded to the web and outer 
ring (top). A finishing operation puts a high polish 
on the partitions for a smooth steam path (bottom). 


DIAPHRAGM HALVES are lowered into th 
is then assembled and the upper shell containing the top half of the 
diaphragm is added to form a series of complete compartments. 


e turbine shell. The roto: 


diaphragms to reduce turbine maintenance 


TOUGH CONSTRUCTION HELPS PROTECT STEAM PATH AGAINST 
DESTRUCTIVE FOREIGN MATERIALS 


Internal damage to the steam path can be a costly 
and time consuming cause of turbine shutdown. 
Should large amounts of foreign material enter the 
steam path whole rows of buckets and partitions 
might be severely damaged. This could mean a long 
and costly outage. 


TO HELP GUARD against a long outage, General 
Electric builds turbine nozzle-diaphragms of tough, 
sturdy construction. And here’s how they help. Should 
foreign materials enter the steam path, these rugged 
nozzle-diaphragms “‘compartmentalize”’ damage to a 
small area. This greatly simplifies bucket repairs or 
replacement. 


Progress ls Our Most Important Prodvet 


ELECTRIC 


GENERAL 


GENERAL ELECTRIC MANUFACTURES these dia- 
phragms from solid castings or plates carefully ma- 
chined to shape. Nozzle partitions are machined from 
solid chrome-iron alloy and welded to, or cast integral 
with, the webs. These partitions must direct the steam 
flow at the proper angle and velocity to the adjacent 
buckets. 


In this and many other areas of research G.E. is work- 
ing with electric utilities and consulting engineering 
firms to design the power makers for tomorrow’s load 
growth. For more information on General Electric 
turbines write for GER-905, Large Steam Turbine- 
Generator Department, General Electric Company, 
Schenectady 5, N. Y. 254-40 
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COMMERCIAL ATOMIC PLANT DESIGN is com- 
pleted. View of model shows (left) vapor con- 
tainer housing reactor vessel, steam generator 
and pump for reactor system. Turbine-gener- 
ator building is next to vapor container. 


ATOMIC POWER AVAILABLE NOW 


ALCO’S atomic power plants are already designed and 
engineered; the first is now being built; commercial 
models can generate stable and economical power 


ALCO’s atomic power plant is not a dream of the 
future. It’s a reality. The first unit, now being 
built, will be in operation by early 1957, and 
similar ALCO atomic plants can be purchased to 
generate commercial power. 


Design and engineering are complete for these 
pressurized-water atomic plants to about 12,000 
kw. This means that their cost is lower than 
experimental reactors, and delivery time shorter. 


~ ALCO ENGINEERING EXAMPLE is this 
control-rod drive mechanism. Simplic- 
ity permits ready access and removal 
of the drive, bottom mounting to permit 
removal of fuel elements without dis- 
eOnnecting mechanism. 


An ALCO atomic power plant can be economical 
in locations where conventional fuel transporta- 
tion or power transmission is costly. In these 
high-cost fuel areas, in cases of high transmis- 
sion costs, or where no source of hydroelectric 
power is available, the ALCO atomic plant’s oper- 
ating cost may mean a saving. And the ALCO 
atomic plant is reliable in operation. 


For full information relating to your specific 
project, contact your nearest ALCO representative 
or P. O. Box 1065, Schenectady 1, N. Y. 


ALCO 


ALCO PRODUCTS, INC. 


NEW YORK 
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The chart above shows that the jobber is now handling 
a larger share of industrial goods than ever before. 
Users are finding it to their advantage to look to him for 
more of their needs. The jobber reduces the user's inven- 
tory, assures prompt delivery, provides technical assistance 
when needed ... and many other benefits. Are you using 
him to your own best advantage? 


Jobbers Save You Money, Time 
and Trouble on Welding Fittings 


Midwest Jobbers have the most complete line of welding 
fittings . . . which often permits them to improve or simplify 
piping. Only Midwest jobbers offer you a full size range 
of reducing elbows that take the place of two fittings ... a 
straight elbow and a reducer, thus saving space and one 
weld. There are many other advantages to be gained by 
using Midwest Welding Fittings . . . see for yourself... 
ask for Catalog 54, 


 JOBBERS Prevent Hardening 
of the ECONOMIC ARTERIES 


JOBBERS’ 


| INDUSTRIAL PRODUCTION 


STANDARD ELBOW -F REDUCER 


u 


MIDWEST 
REDUCING 
ELBOW 


MIDWEST 
PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Louis, Clifton, N.J. and Los Angeles 
Sales Offices: 


New York 7—50 Church St. e Chicago 3—79 West Monroe St. 
Boston 27—426 First St. © Los Angeles 33—520 Anderson St. 
Houston 2—1213 Capitol Ave. ¢ Tulsa 3—224 Wright Bidg. 

Cleveland 14—616 St. Clair Ave. ¢ Miami 34—2103 Le Jeune Rd. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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Over half the 
speed reducer 
manufacturers . . 


/ 
(KLOZURE= 
Oil Seals / 


we Cross sectional view showing 
— Garlock KLOZURES on one of a 
complete line of speed reducers 
made by Dodge Mfg. Corp., 

Mishawaka, Indiana. 


Makers of such fine precision products as The Dodge their entire product may depend 6n the quality of the 
Torque-Arm Speed Reducer will not compromise when oil seals they put in it. 


apesitying ofl seals, They know thet the reputation of Think about this the next time you have occasion to 


specify oil seals, and we think you'll choose Garlock 
Kuozure Oil Seals—guaranteed to do the job you spec- 
ify with minimum power loss and heat generation. 


Kiozures are available in a complete range of types and 
sizes. Therefore, be sure to call in one of Garlock’s 125 
trained sales engineers right at the start. His experience 
will save you time and money. Or, write today for 
Catalog No. 10. 


*Registered Trademark 


Model 53 finger spring 
KLOZURE for normal 
and high speed service, 
applied to a shaft to 
protect the ball bearing. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 
For Prompt Service, contact one of the 30 sales offices and warehouses throughout the U.S. and Canada, 


Packings, Gaskets, Oil Seals, Mechanical Seals, Rubber Expansion Joints 
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For LONG senvice. 
WITHOUT service 


Tank Suction Heaters @ Oil Pre- 

heaters e Condensers @ Evapora- 

tors e Aftercoolers e Gas Coolers 

Oil Coolers @ Centrifugal Pumps 
Water Heaters 


B & G shell and tube Heat Exchangers give you more value 
Two single pass, channel head B & G Heat per dollar because they are built that way! 


Exchangers for series operation Basically efficient in design, these units are offered with 
straight and U-bend tubing. Ample material thicknesses in 
every detail and high tensile strength bolting are assurance of 
lasting strength and long operating life. Full tube bundles and 
close tolerances between shell wall and baffles prevent slippage 
of fluid and assure maximum heat transfer. Units can be fur- 
nished with tubing of copper, steel, several of the stainless 
steels and other non-ferrous alloys. 


B & G Heat Exchangers are built to ASME Code U-69 re- 
quirements and can be certified by Hartford Steam Boiler and 
Inspection Service. 


Whatever your heat exchange problems may be, remember 
that the B & G engineering staff is always available for con- 
sultation. 


For additional in- 
formation on B&G 


Dept. EL-36, Morton Grove, lilinois 

: Canadian Licensee: S. A. Armstrong, Lid., 1400 O' Connor Drive, Toronto, Canada 
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Insulate electrical apparatus 
with U. S. Switchboard Matting 


Service at indicated voltage guaranteed! 


Factories, mines, utilities, and railroads who must in- 
sulate electrical equipment against dangerous voltages 
find U.S. Switchboard Matting does a full protective 
insulation job. It has been tested over entire areas with 
stated potential to guarantee service at indicated voltage. 
Style E-9838 

U. S. E-9838 Switchboard Matting has been electrically 
tested in accordance with A.S.T.M. Spec. (D178-24), 
spot-tested for 40,000 volts dielectrical strength or bet- 
ter, proof-tested at 15,000 volts over the entire area and 
recommended for use up to 3,000 working voltage. 

In addition, U.S. E-9838 Switchboard Matting is sten- 
ciled on the back —every three (3) feet as follows: 


Mechanical Goods Division 


United States Rubber 


72 


“Electrically tested in accordance with A.S.T.M. 
(D178-24)” 
Style E-2306 

U. S. E-2306 Switchboard Matting has been electrically 
spot-tested for 20,000 volts and dielectrically proof- 
tested at 7,500 volts and recommended for use up to 
1,500 working voltage. In addition, this grade is sten- 
ciled on the back —every three (3) feet as follows: “Elec- 
trically tested and recommended for 1,500 working 
voltage.” 

Obtainable from any of United States Rubber Com- 
pany’s selected distributors or any of the 27 “U.S.” 
District Sales Offices, or write to us at Rockefeller Center, 


New York 20, N. Y. 
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rpm? 


How much speed for modern boiler feed pumps? 


With the trend towards superpressure power plants, 
a new look is being taken at existing boiler feed pump 
designs. 

It’s apparent that pressures as high as 5,000 psi 
cannot be reached economically at conventional 
speeds of 3,600 rpm without sacrificing reliability. 

The 9,000 rpm Worthington pump above breaks 
through the speed barrier. Alongside a conventional 
unit with duplicate pressure and capacity ratings, its 
smaller size is dramatically evident. And this means 
greater reliability, lower costs. In operation since 
1954, it has given satisfactory and reliable service in 
the new Kearny Generating Station of Public Service 


Electric and Gas Company, Kearny, N. J. 

Twenty-two more Worthington high speed pumps 
on order. Speeds range from 6,500 to 9,000 rpm. If 
necessary, Worthington sees no reason why operating 
speeds shouldn’t go even higher, without departing 
from experience-proved construction principles. 

For more information, get in touch with your near- 
est Worthington District Office. If you'd like a copy 
of Bulletin RP-703, an interesting discussion of “High 
Speed Feed Pumps For Superpressures,” write to 
Section C65, Worthington Corporation, Harrison, 
N. J. In Canada: Worthington (Canada) 1955, Ltd., 
Toronto, Ont. C65 


WORTHINGTON 
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Series “SC” 
STANDARD 


Steam Generator 


FUELS: Oil or Gas 


PRE-ENGINEERED FOR SAVINGS 


in first cost, installation, operation, maintenance 


WS “SC” Steam Generator is of 
the pre-engineered, standardized de- 
sign, with all exterior and structural 
details fixed. Available in nine sizes, 
with capacities of 50,000 to 150,000 
lbs steam per hr, it incorporates many 
advanced design features — as noted 
in the accompanying list — that make 
possible important savings in indus- 
trial steam costs. 


Burners, controls, upper drum 
mountings and other equipment re- 
quiring attention are located at the 


FosTERW WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 


CAPACITIES: 50,000 to 150,000 Ib/hr 
STEAM PRESSURES: to 1500 psi 
STEAM TEMPERATURES: Superheat temperatures to 950F 


front of the unit. Heat recovery equip- 
ment and fans can be placed near the 
operating aisle for either single or 
multi-unit installations, providing un- 
usual accessibility and ease of oper- 
ation. 


Write us today for further informa- 
tion on how the Series “SC” Stand- 
ard Steam Generator can meet your 
individual plant needs for power or 
process work. Foster Wheeler Corpo- 
ration, 165 Broadway, New York 6, 
New York. 


FEATURES AT A GLANCE 


® Completely water-cooled 
furnace 


® Over 19-foot firing depth 
® Unrestricted circulation 
® All-welded casing 


Fully drainable 
heater 


© Efficient convection 
surface 


© Bottom supported unit 
® Steam purifying system 
® Full insulation 
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The fight for boiler safety 


*< WEEK, at Quebec’s Seigniory Club, I heard 
Bill Ferguson make his farewell report as 
chairman of the Uniform Boiler and Pressure Vessel 
Laws Society. And I couldn’t help thinking what 
this quiet man and the organization he headed 
have done for power-service men everywhere. 


Most of us are aware of the benefits that flow 
from general adoption of the ASME Code for boil- 
ers and pressure ‘vessels. When you buy a “Code” 
boiler, you know: 

1. It’s designed to safety standards. 

2. Qualified inspectors have tested it to insure 
construction to meet these standards, 

3. It will satisfy virtually any local, national or 
even international requirement. 

And because working to a uniform code permits 
manufacturing standardization, you know your 
Code boiler is economical. 


Today, 35 states and all U.S. territories have 
boiler laws based in whole or in part on the ASME 
Code. And a Code boiler is acceptable anywhere 
in the U.S.A., the territories and Canada. This 
fortunate state of affairs didn’t just come about by 
itself. Nor does it maintain itself. 


To the twin jobs of helping put good boiler laws 
on the books, and keeping them there unadulterated, 
the Uniform Boiler and Pressure Vessel Laws So- 
ciety has been dedicated since 1915. It is supported 
by the voluntary contributions of all who are in- 
terested in boiler safety—manufacturers, insurance 
companies and public utilities, for example. 


The Society provides information for local groups 
interested in sponsoring boiler laws. Its representa- 
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tives confer with public officials and legislators, and 
co-operate with those who enforce boiler and pres- 
sure-vessel laws and regulations. 


All this sounds sedentary, but Bill Ferguson can 
tell you that’s strictly an illusion. In his ten years 
as full-time chairman, Bill’s travel agent has logged 
him for over a million miles. 


Bill is apt to be less statistical about it—just says 
he travels continuously in the U.S. and Canada, 
Certain it is that when a law is to be sponsored in a 
state without one, Bill Ferguson has been there with 
copies of the Society’s model law and, more im- 
portant, with his ewn wise counsel. And where legis- 
lative action has threatened the integrity of an exist- 
ing law, Bill has been on hand to help defend the 
Code-based statute. 


Now retired, Bill expects to begin traveling for 
his own pleasure. And he'll be able to do so without 
worry over the affairs of the Society that has been 
so much a part of his life during the past 40 years. 
His successor as chairman is another “Bill”—Wil- 
liam Heinrich, internationally known safety engi- 
neer. 


I’m sure Power readers join me in wishing Bill 
Ferguson many thousand miles of “travel for fun.” 
To Bill Heinrich should go not just good wishes but 
a pledge of support. As individuals, and as members 
of engineering groups, every power-service man 
should realize that the fight for nationwide boiler 
safety is never won. We should be doing our best 
to get laws where there are now none. And we 
should be vigilant in defending existing Code-based 
boiler and pressure-vessel laws against the erosive 
action of self-seeking groups with special interests. 
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... ‘After these two experiences 
with FUSETRON dual-element Fuses, 


we use them throughout our Entire 
P lan gf 9. W. Sanders, eectrician 


(Division of Simmons Co.) ROSEMARY MFG. CO. 
ROANOKE RAPIDS, N. C. 


“SOLENOIDS WERE BURNING UP AND STARTING FIRES 
— Until we changed to FUSETRON FUSES.” 


“A fire in our weaving room is just about the gravest danger we can face. If 
the fire isn’t checked immediately, it can quickly spread throughout the room. 


“‘You can imagine then how concerned we were with fires started by solenoids 
burning up in heavy lint locations. With 500 looms in use in 3 weaving rooms, 
we didn’t know where to expect the next fire. 


“We definitely had to find safer solenoid protection than we were getting from 
one-time ordinary fuses in use. We decided to try Fusetron dual-element fuses 
and installed them in the summer of 1954. 


“It was a big relief when Fusetron fuses turned out to be the answer. I’ll 
knock on wood, but we haven’t had a fire since we installed them. 


“In addition, this move to Fusetron fuses also cut production costs. We 
eliminated needless down-periods and we no longer have to repair or replace 
burned-out solenoids.” 


“WE CUT UNNECESSARY DOWN-TIME AND MAINTENANCE 
COSTS By installing FUSETRON FUSES.” 


“Several years ago we had a heating problem in our main panels that was 
causing ordinary renewable fuses to blow. 


“These outages occurred several times weekly in each panel, so down-time 
costs were really adding up and costing our company money. 


“Also, after each blow our maintenance men would spend time checking the 
circuit for trouble, only to find the outage was caused by excessive heating in 
the panel. 


‘‘We discussed the situation with a salesman and he showed us that Fusetron 
dual-element fuses were cooler operating and would eliminate our trouble. 


“They sure did! The change to Fusetron fuses of proper size for safe protec- 
tion was completed in 1953. We haven’t had any unnecessary shut-downs since 
then. 


“Our maintenance men sure like the change. Any outage today indicates 
trouble, and the men know they are not wasting time when they check the circuit. 


“Because of this and other satisfactory experiences with Fusetron fuses, we 
individually protect all our motors with them as well as using them throughout 
the rest of the electrical system. 


“T wish we had kept a record to show how much money we saved by equipping 
each motor with Fusetron fuses. I am reasonably certain that the difference in 
motor burnouts alone would represent considerable money.” 
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You too, CAN REDUCE FIRE HAZARDS 
AND DOWN-PERIODS 
by installing FUSETRON FUSES! 


They provide 10 Point Protection 


High interrupting capacity—protect against heaviest 
short-circuits. Have proven on tests to open safely on 
circuits set to deliver in excess of 100,000 amperes. 


Protect against needless blows caused by harmless 
overloads. 


Protect against needless blows caused by excessive 
heating—lesser resistance results in cooler operation. 


Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 


Protect motors against burnout from overloads. 
Protect motors against burnout due to single phasing. 


Give DOUBLE burnout protection to large motors — 
without extra cost. 


Make protection of small motors simple and 
inexpensive. 


Protect against waste of space and money — permit 
use of proper size switches and panels. 


Protect coils, transformers and solenoids against 


burnout, 
Write for bulletin FIS. 


o wo NOU WN 


FOR LOADS ABOVE 600 
AND UP TO 5,000 AMPS., 
Use BUSS Hi-Cap Fuses... 
They have an interrupting capacity 


sufficient to handle any fault current 
regardless of system growth. 


They can be coordinated with 
Fusetron fuses on feeder and 
branch circuits to limit fault 
outages to circuit of origin. 


Write for bulletin HCS. 


all FUSETRON dual-element Fuses I USTWORTHY NAMES IN 
LECTRICAL PROTECTION 


Tri 


BUSSMANN MFG, CO. _ Div. McGraw Electric Co. 
University at Jefferson St. Lovis 7, Mo. 
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INSTALLING FLOW NOZZLES 


another 
P. P. & E.. service 
which contributes to 


HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING 


Pittsburgh Piping’s precision installation of 
flow nozzles in high-pressure piping is 

the result of extremely skillful machining, 
fitting, and welding by experienced craftsmen. 
This is another example of advanced tech- 
niques — available at Pittsburgh Piping — 
which provide greater safety, higher efh- 
ciency and longer life from high-pressure, 
high-temperature piping. 


PRODUCTS AND SERVICES 

Carbon Steel Piping Forged Piping Materials, 

Cast tron Fittings 

Cast Steel Fittings 

Chrome-Moly Piping pe 

Copper Pipi Staini 

Corrugated Piping Van Stoning AND ‘EQUIPMENT COMPANY. 
Welded Assemblies _ 
158 49th Street Pittsburgh, Penna. 
Welding Fittings CANADIAN PITTSBURGH PIPING, LTO. 

835 BEACH ROAD—HAMILIFON, ONTARIO 


Precision fitted flow nozzles; 
largest shown is for 16” main 
steam line, 4” and 6” sizes in 
foreground are for boiler feed 
lines, 


OFFICES IN PRINCIPAL CITIES 


Whiteheod Building 
10 High Street 
People: les Gas Building 
Public Square Building 

. Box 
Building 
.3 Se. Salina Street 
.68 Yonge Street 


PP-19 
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HIWASSEE DAM on Hiwassee River in southwest corner of North Carolina develops 190-ft total head 


World's 


By C W BELL Jr 

Civil Engineer 

Office of the Chief Engineer 
Tennessee Valley Authority 


& THE WORLD’S LARGEST PUMP-TURBINE 
began full operation on May 24, 1956 at 
TVA’s Hiwassee Dam, as Unit 2. For 
pumping operation, the unit is rated as 
a 102,000-hp motor driving a centrifugal 
pump; for generation, it is rated as an 
80,000-hp turbine driving a 59,500-kw 
generator. 

As a turbine, the unit draws 4250 
cfs water at 190-ft head. As a pump, 
the unit delivers 3900 cfs water against 
a 205-ft head. Ratings are: (1) as a 
motor 102,000 hp, 80-C rise, 0.95-pf 
leading, 13.5 kv (2) as a generator, 


argest pump-turbine...at work 


70,000 kva, 60-C rise, 0.85-pf lagging, 
13.8 kv. Unit normally turns at 105.9 
rpm. Turbine diameter at center line 
of the distributor measures 266 in. 
The francis-type runner is larger in 
diameter than any other. 
Allis-Chalmers Manufacturing Com- 
pany built the unit under contract at 
a price of $1,377,746 for the pump- 
turbine and $1,420,174 for the motor- 
generator. Total cost of Unit 2 in- 
‘cluding switchyard and powerhouse 
extension will be about $6,526,000. 
Benefits. New unit raises the plant 
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SCROLL CASE for 102,000-hp pump-turbine is set 6 ft lower 


PUMP-TURBINE RUNNER is the world’s largest francis runner. 


than conventional turbine to meet needs of pumping operation Shipped in three pieces, it was bolted together at the site 


rating by its own rated capacity of 
59,500 kw. Dependable plant capacity 
rises by a slightly smaller amount, 55,- 
500 kw. During the winter peak-load 
season on TVA system the new unit 
will have 8500 kw more dependable 
capacity than an equal-sized conven- 
tional unit. Near the end of the critical 
peak-load period, the additional capac- 
ity of the plant could amount to as 
much as 44,000 kw. 

Principal value of Unit 2 is the peak- 
ing capacity it can add to system 
capability during the critical load 
period. In addition, during a dry year 
the plant capability rises substantially 
while a conventional unit would add 
very little. 

We estimate the pump-turbine unit 
will raise the combined average annual 
energy of the next downstream plant, 
Apalachia, and Hiwassee from 732,- 
000 mwhr to 761,000 mwhr, a rise of 
29,000 mwhr. This includes generation 
by Unit 1 at Hiwassee, a 57,600-kw 
conventional turbine. Tailwater of 
Hiwassee is head of the reservoir for 
Apalachia. The generations are ob- 
tained as follows: 


Millions of kwhr 
Units 

Period Unit 1 1 &2 Increase 
Nov-April 

On peak 135 184 49 

Off peak 146 125 -21 
Subtotal 281 309 28 
April-Nov 

Unclassified 451 452 1 
Total 732 761 29 


During an average year the benefits 
are estimated at $411,000 and $565,000 
for the conventional and pump-turbine, 
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respectively, less annual costs. While 
the pump-turbine costs are higher, it 
develops 8500 kw more dependable 
capacity and gives about $39,000 
greater net annual benefits than a con- 
ventional unit. 

In addition, the pump-turbine draws 
down the reservoir less than a conven- 
tional unit would. This makes it pos- 
sible to hold operating headwater at 
highest level and maintain maximum 
capability of the 2-unit plant during 
system peak-load seasons. 

The Apalachia project downstream 
can regulate the peak discharges of the 
pump-turbine and Unit 1 with a reason- 
able amount of reservoir fluctuation. 
With two conventional units at Hiwas- 
see, the Apalachia reservoir would 
vary in level to a greater extent. This 
would waste water through Apala- 
chia’s spillway gates and lower the av- 
erage operating head on the plant. In 
this way the pump-turbine increases the 
generating efficiency at Apalachia too. 

Another feature of the pump-turbine 
unit is its lower runaway speed. Unit 
2 will rise to about 161 rpm compared 
with 235 rpm for a conventional unit. 
This lower speed favorably affects the 
design of the motor-generator. 

Operation. As a turbine-generator, 
Unit 2 will be started in the same man- 
ner as its companion, Unit 1. As a 
pump-motor the starting sequence dif- 
fers in several respects: After closing 
the wicket gates, compressed air forces 
the tailwater level below the pump- 
turbine runner. The motor-generator 
then starts electrically powered and 
accelerates to normal speed with the 
runner turning in air. Reducing the air 
pressure allows the tailwater to rise 
and refill the draft tube. Opening the 
wicket gates puts the pump into full 
operation, discharging water up the 
penstock into the reservoir. 
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Normally, Units 1 and 2 will run 
at maximum capability for 50 to 60 hr 
per week to carry system peak and 
off-peak load between November and 
April. During the remainder of the 
year the units will run as near their 
best efficiency as stream flow and sys- 
tem load will allow. Unit 1 will be idle 
when Unit 2 performs its off-peak 
pumping operations. 

Unit 2 turns clockwise when gener- 
ating and counterclockwise when pump- 
ing. About three kw can be generated 
by the unit for every four kw used in 
pumping. 

The pump-turbine will have no ad- 
verse effect on fish life. The same num- 
ber of fish will survive a trip through 
a pump-turbine as through a conven- 
tional turbine runner. In fact, fish do 
not tend to travel into the pump intake 
during pumping operation as they do 
into a turbine inlet during generating 
operation. 

History. Pumped storage was first 
used in Germany and Switzerland over 
50 years ago. Most of these projects 
used dual units with separate pumps 
and turbines on a common. shaft. 
Several reversible units have been in- 
stalled in recent years. 

Two 8100-hp pumps and _ separate 
24-mw turbine-generators were installed 
in the first large American plant, com- 
pleted in 1928, the Rocky River Plant 
on the Housatonic River owned by the 
Connecticut Light & Power Company. 
These pumps were converted to rever- 
sible pump-turbines in 1952 by an 
electrical reconnection of the pump 
motors. This increased station capac- 
ity by about 7 mw. 

Recent units. Buchanan Power Plant 
in Texas of the Lower Colorado River 
Authority is the second large pumped 
storage installation in America. Using 
off-peak steam power, a 13,450-hp sep- 
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ROTOR OF 


275-ton gantry crane 


MOTOR-GENERATOR measures 330 in. in diameter. 
World’s largest motor needs two hooks of the crane to handle 


Bus gallery. 


£11/3/2.0 


Mox. TWE/ 13052 [| 


Pipe goallery—- 


El_ 1280.62) Nor. 
EL1272.0_{ range 


Trashrack 


El. 1246.0 


57'-0" 


PUMP-TURBINE SETTING uses trash racks on draft tube out- 
let to prevent trash entering during pumping operations. Tail- 


arate pump delivers 800 cfs in the res- 
ervoir through the same penstock that 
supplies a new 12,500-kw turbine-gen- 
erator unit. Without the pump, a new 
generator would not have been feasible 
at the plant. 

The 362,000-gpm pump and turbine- 
generator began operating in Sept 
1950. Need for unusually high efficiency 
and for using the pump motor as a 
synchronous condenser during genera- 
tion led to selecting separate pump 
and generator. About 30 hr of pump- 
ing yields 20 hr of generation at Bu- 
chanan. 

The Colorado-Big Thompson Project 
of the Bureau of Reclamation uses 


32'-6" 


pumped storage features. A pumping 
station at Granby Lake on the west side 
of the Continental Divide boosts upper 
Colorado River water to the higher 
level Grand Lake. From here the water 
flows by gravity through a 13-mile tun- 
nel under the Divide and down the 
eastern slope of the Rocky Mountains. 
The water generates power at four 
plants, the last being the Flat Iron 
Plant. Flat Iron houses two conven- 
tional units and one pump-turbine unit. 
The 13,000-hp pump uses low-cost off- 
peak power to supply 370 cfs water to 
the higher-level Carter Lake irrigation 
system. While the pump primarily sup- 
plies irrigation water the unit also de- 
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Mox. nor El. 


water blowdown used on conventional units during synchronous 
condenser operation, helps reduce the motor starting torque 


velops 8500 kw of power during system 
peak-demand periods. The Flat Iron 
pump turbine started in 1953. 

New units. Pump turbines are now 
building for two San Paulo Light & 
Power Company plants in Brazil. The 
Pedreira Pumping Plant will have an 
1800-cfs pump rated at 19,000 hp as a 
turbine; the Edgar de Souza Plant 
will have a similar unit rated at 15,- 
900 hp. 

The Hydroelectric Commission of 
Ontario plans to install pump turbines 
totaling 236,000 hp in its Sir Adam 
Beck Generating Station No. 2 at Ni- 
agara Falls. These units will develop 
170,000 kw of system peak power. 
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Smooth plant production still leans heavily ona... realistic 


By JAMES E FARRY, 
Alemite Company, Buffalo, N.Y. 


lube chart... 


Simple ways to upgrade your present 


> It’s ONE PROBLEM to lay out an ef- 
ficient lubrication scheme starting from 
scratch. It’s another to make the most 
of what you've got, at least temporarily. 
You may be in this second boat, work- 
ing along with too few men whose back- 
ground in industrial lubrication is 
scanty. So you search out advice from 
various sources and find the answers 
often contradictory. What to do? Well, 
the advice outlined on these four pages 
has been field-proven with time. Some 
of it may well fit your needs. Starting 
at the beginning: 

First step in any lube-improvement 
plan is to lay out each department on 
charts, identifying machines by symbols 
(sample above). A half-dozen rubber 
symbol-stamps that snap over pencil 
ends do the trick. On the machine chart, 
list all machines by name, model, num- 
ber. Then frame each area using num- 
bered columns, aisles, as bench marks. 
You then have a floor plan with each 
machine numbered. At this point in- 
troduce the clock and calendar into 
your plans. 

Using machine instruction manuals 
or advice of your oil supplier, mark in 
each machine-block a code number in- 
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dicating recommended lubricant. Use 
red ink for oil reservoirs, blue for hand- 
oiled points. Check last date a com- 
petent lube engineer made a survey in 
your plant. If more than three years, 
chances are the number of lube prod- 
ucts can be reduced. And if you are 
trying to follow all the various machine 
makers’ recommendations, give some 
thought to the following fact: Most 
makers still offer lubrication instruc- 
tions predicated on the supposition that 
their machine is to have a custodian 
who has the interest, time, intelligence 
and responsibility to tend that one ma- 
chine properly. I have yet to read a 
lubrication instruction manual, out of 
thousands scrutinized over many years, 
that made any reference to other ma- 
chines in the family their machine is 
to be a part of. You are the first to see 
a new machine in relationship to other 
plant machines and must appraise them 
as a whole. So have your oil supplier 
send an experienced lubrication engi- 
neer to survey with you, not for you, 
the actual lube needs of your plant with 
an eye toward reducing the number of 
products used. 

If you succeed in chopping a few 
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lube types from the list, conditions im- 
prove at once, all the way from the task 
of the lube service man (oiler), to the 
stockroom storing lube, sub-handling 
problems, plus streamlined buying. You 
also reduce the possibility of misap- 
plication. 

Once you’re squared away on type 
and number of lubricants, take another 
copy of the machine chart and actually 
count points requiring lubrication. In- 
dicate on chart, across each machine 
block, number of points needing atten- 
tion each shift, daily, weekly, monthly, 
etc. The total will surprise you. 

Counting lube points should lead you 
to a promising channel for improve- 
ment. Often the points needing constant 
attention are using oil that must be re- 
plenished frequently because it fails to 
“hang on,” or simply doesn’t have an 
adequate reservoir. 

Now take a look at the chart and, 
starting with the first machine, figure 
out how much of the lube-service man’s 
time each machine takes. To begin, 
consider the daily routine. Here again 
you will be surprised at inconsistencies 
in lube demands of various machines— 
alike in function but from different 
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sound gear, plus spotting... 


lube system 


makers. It points up an area where 
much improvement in plant economics 
is possible. 

Simple changes in lube application 
methods are your next stop. You may 
find the service man running a stiff 
obstacle course daily since many check 
points are not visible or are hard to 
get at. Machine designers too often 
place a weekly check point in a spot 
where it has to be known and looked 
for. That kind of reasoning would be 
fine if that machine were the only one 
in the plant. But with a host of different 
machines to service, the time lost in 
checking the out-of-the-way lube points 
mounts quickly. 

One answer to out-of-the-way lube 
points is that used by Rochester Prod- 
ucts on forming mill stands (sketch, 
top right). Here all points were con- 
nected to a common reservoir with 
sight-indication for all. Now the service 
man simply takes a fast walk down the 
aisle with his eyes open instead of an 
all-day siege of unscrewing, testing, 
pouring small amounts of oil in a 
hundred or more spots. 

Where a central reservoir is im- 
practical for some hard-to-reach fittings, 
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These practical design changes prove 
real timesavers at Rochester Products 


Central lubrication systems show many advantages. Most obvious is 
simply better lubrication—proper quantity delivered at the proper 
time. And then there’s the safety angle. 

Safety engineers spot the lowly oiler as having one of the plant’s 
most hazardous jobs. Many bearings require personal attention at 
least once every shift. 

But in many plant areas a simple change in present practice shows 
immediate results without going all out for a central scheme. Fol- 
lowing are two cases from the operating records of Rochester Prod- 
ucts, Division of General Motors. 


Note: Piping scheme 


 L'pipe connecting heads connects all heads. 
Gage indicates common 
reservoir oil level 


Mill heads for some time presented a lube problem. The heads leaked 
and checking oil level meant squeezing back of each machine, un- 
screwing a high-level plug, filling the head, replacing the plug. With 
175 heads this took six hours daily. 

Now all heads are connected in batteries of four or five through 
¥4-in. piping. On one end of the pipe is a 1-qt container made in our 
tin shop. A glass gage on other end of the piping shows oil level. Now 
a lubrication service man walks down the aisle checking oil levels, 
filling reservoirs where needed. This simple change trimmed five hours 
off the six formerly needed just to handle mill heads. 


High level — 
plug 


Low 
plug 


Gear boxes at Rochester Products are always guard-enclosed. So to 
check oil level, the service man must remove guards, unscrew the 
high-level plug, add oil, replace plug. 

But by running a 4-in. pipe from the drain plug on each gear set 
to a gage glass outside the guard, every unit can be serviced without 
removing the enclosure. If oil is needed add it through filler cap on 
gage. Saving: 150 man-hours weekly on gear boxes alone. 
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FILL FITTING for this machine was a 34-in.close elbow. Pipe 
change permits draining, filling from same tay through cocks 


filling lube wes 
a elbow | 


Even the simplest mechanized scheme 


for lube handling pays dividends 


use piping to make the lube application 
point more accessible. 

Take another look at your chart to 
uncover a better way to carry lubricants 
through the department. Any convey- 
ance must be big enough to carry all 
the varied lubricants needed in a 
specific plant area plus the means for 
dispensing them. But if the number 
and quantity of lubricants is so great 
a man cannot push or pull them, or the 
lube rig is so big it simply won’t pass 
through aisles or passageways, locate 
lube supplies in strategic points in the 
area. It’s mighty costly to have the serv- 
iceman make trips to a remote oil room. 
Also, look into possible ways to reduce 
oil leakage (namely, repair machine 
seals) as a means of chopping lube con- 
sumption and possibly size of lube rig. 

In larger plants don’t overlook the 
machines far from the regular produc- 
tion equipment. Consider lube needs on 
roofs, in basements, subbasements, and 
in remote buildings. These points are 
like scattered islands in an ocean of 
plant, yet they may be overlooked. 
Typical: ventilating fans, refrigeration 
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equipment, m-g sets. Often failure of 
any equipment in this class means a 
sizeable shutdown, timewise. To care 
for this equipment properly, you must 
know what it is, where it is, and how 
much of it there is. Many plants try, 
with little success, to mix the job of 
lubricating remote equipment with the 
daily production maintenance chores. 
Here’s one way to take this problem out 
of the hands of chance. 

Number these stations as you do ma- 
chines on the production floor. Analyze 
each one by spotting location, means of 
entry, number and type of equipment 
and lubricants for proper servicing. 
Take a 5-gal paint pail, hinge the cover 
and install a hasp and padlock. Put in 
a reasonable quantity of the type lubri- 
cants used in the station. Include a 
grease gun, oil can, supply of wiping 
rags and complete instructions for every 
task at this point. If a ladder is needed, 
chain one close to the lube pail. Now 
the service man can go empty handed 
through the plant, up and down ladders, 
over catwalks, without carrying any- 
thing or having supplies hand-lined to 


SWITCH BOX hides filler plug here. Once again, a simple piping 
change simplified both the oil draining and filling operation 


plug behind 
switchbox 


extens 


him. Often this simple provision means 
one rather than two men for the job. 
When the service man finds his pail 
supplies running low, he should take 
note and get replacements before the 
next service date. 

Drain time is important in any 
planned lube cycle. All reservoirs need 
draining, flushing, refilling at set in- 
tervals—anywhere from a month to a 
year. Machine makers and oil suppliers 
alike continually emphasize this step’s 
importance. You'll pay the price in 
machine damage and lost production if 
this schedule is not followed religiously. 
Here’s a practical way to handle drain 
scheduling. 

Put a calendar of 365 blank sheets 
on a spindle board. Date each sheet 
successively from Jan 1. Starting with 
machine No. 1 discard such indefinite 
words as monthly, twice a year, every 
3 months, etc. Nail down a specific date. 
If today is Aug 6 and your men have 
just drained oil in No. 1, put a note on 
the Nov 6 page in your lube calendar if 
that machine should be drained every 
3 months. Do this for each machine and 
you will find about how much man- 
power and materials you need for 
proper draining. 

Drain plugs mark an area where 
much time can be saved—and lost. 
Nowhere is the lack of co-ordination be- 
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PORTABLE OIL PUMP with double valving arrangement speeds TEN MACHINES 
drain and fill time: A single hose connects the pump to machine 


tween different manufacturers more 
pronounced than in the type and loca- 
tion of drain plugs. And if left where 
the maker installs them, the lube serv- 
ice man will have a tough job. In a 
sizeable plant you are dealing with 
many barrels of oil, most of it above 
300 ssu at 100 F. To appreciate the time 
element, check how long it takes to 
pour five gallons of such oil through a 
34-in. ell. You will find this simple step 
accounts for a big chunk of man-hours. 

Now consider one way to bring this 
problem under control. First, convert 
each drain plug to a standard outlet 
valve. Then pipe from the valve to an 
easily accessible point, preferably at 
rear of machine (photos above). Re- 
member, each machine, whether a 50- 
gal reservoir or a 2-pint ring-oiled bear- 
ing, presents the same problem to a 
varying degree. Your next step may 
well be to build a pump and stand as 
shown above. This shop-made design 
came about after experimenting for 
many years with the problem. 

Use 20 ft of hose on the outlet and 
another 20 ft on the suction, giving 
you a 40-ft operating range. Now oil 
barrels can be left in the aisle and 
several machines serviced from one lo- 
cation. Using the old method, your men 
might well move a %%-ton in pans, 
chucks and fixtures to get at the drain. 
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With this setup, time needed to drain, 
flush and refill 20 machines may often 
be reduced to 1/20 that for a straight 
hand operation. Only one connection 
to each machine is needed since the ma- 
chine hose is changed from inlet to out- 
let by switching valves on and off. How 
much time will this setup save? In one 
plant, one man in an 8-hr day drained, 
flushed, refilled 50 mills. 

Hand trucks are unglamorous in the 
plant production pattern. Even though 
great strides have been made in con- 
veying and automating, many plants 
still have the maintenance problems 
that go with hundreds of hand trucks. 
As many as 25 or 30 can be found in a 
single department, often under no 
maintenance man’s specific supervision. 
Sure, the wheels are inexpensive and 
easily replaced. But on more than one 
occasion a_ sticking, skidding hand 
truck has caused product damage over 
$1000, plus severe personal damage. 

It may appear as a small point, but 
one practical way to handle the problem 
is to periodically station a service man 
in production area and have truck 
pushers roll their trucks in and flip 
them over for checking. Wheels can be 


tagged for replacement at the same 


time. 
Electric motors are common to all in- 
dustry, large or small. It’s not difficult 
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can be reached from the pump rig without 
changing position. Here, too, piping connects to hidden drain plug 


to find 10,000 motors in a plant. And 
each maker has gone to considerable 
trouble outlining the proper procedure 
for lubricating his product. Fortunate- 
ly, they all pretty much agree on the 
lubricant type. This is one area where 
the more costly oil or grease is most 
likely to prove least expensive. Any 
extra time spent applying it will be on 
the saving side of the ledger. You could 
profitably take the time saved in drain- 
ing, flushing and refilling production 
equipment and apply it to better elec- 
tric-motor maintenance. 

To date there is no practical way to 
lubricate motors from a central system. 
With exception of the lubricated-for-life 
motors, each must be dealt with individ- 
ually. Accurate records and schedules 
are the best answer after the most 
stable oils and greases are selected. 

Lube scheduling is a variable. Look 
at the scheduling part of the lubrica- 
tion picture by simply injecting the 
time element: when lubricant should be 
applied to each bearing, when lubricant 
should be replaced and housing flushed, 
when filters should be changed, etc. 

To drive this point home, consider a 
working schedule in many plants hav- 
ing a minimum motor-downtime record. 
They are evolved, like other bits of 
practical knowledge, from studying 

(Continued on page 216) 
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HOW TO ORGANIZE YOUR NEW POWER PLANT — 25 


Treatment of water used for condensing, 
service, evaporator makeup, drinking 


Do you know how to tell if condensing water is corrosive or 


scale - forming? How to clean service- water pipe? How to get 
carbonate breakdown? The author gives these answers, and more 


B® WATER FOR SPECIALIZED USES often 
needs special treatment. Here’s useful 
information on treatments for four im- 
portant plant waters. 


CONDENSING WATER 


Chemical treatment of condensing 
water taken from ocean, river or large 
lake and used just once in the con- 
denser generally costs too much to be 
practical. If water is corrosive or other- 
wise undesirable, use resistive materials 
for tubes and protective coatings for 
piping and condenser waterboxes. In- 
termittent chlorination prevents or re- 
tards growth of algae and sea-water 
crustaceans. 

Where condensing water is recircu- 
lated, cooled and reused, treatment may 
be desirable, particularly if concentra- 
tion makes the water scale-forming. In 
cooling, conduction and radiation trans- 
fer part of the heat to the air. But 
most of the cooling results from evap- 
oration. 

In a condensing plant, evaporation 
roughly equals the pounds of steam 
condensed. In a lake or reservoir, nat- 
ural inflow and overflow usually pre- 
vent significant increase in solids con- 
centration caused by evaporation. 

Also, in a spray-type cooling pond, 
spray carried off by the wind usually 
prevents much of a concentration build- 
up. In cooling towers, however, spray 
eliminators are often used and little 
water is lost (probably not more than 


By D C SWIFT, Ebasco Services Incorporated 


0.1 or 0.2%). Concentrations tend to 
rise to troublesome levels. 

Surface waters, unless badly polluted, 
are fairly well stabilized. They do not 
ordinarily cause deposits on the con- 
denser surfaces unless the water is 
concentrated several times. If makeup 
supply permits a blowdown equal to or 
greater than the evaporation from the 
tower, you should have little trouble. 

Well waters seem more prone to cause 
trouble, probably because dissolved- 
solids concentrations are higher. As a 
minimum treatment, use preliminary 
aeration and settling. 

Depending on water characteristics, 
softening, acidification or deionization 
may be indicated. Large quantities are 
required for makeup, so treatment and 
equipment must be fairly inexpensive. 
The better and more complete the treat- 
ment, the less blowdown and higher 
tower concentration permissible. Ideal- 
ly, strike a balance between treatment 
costs and makeup water to give lowest 
overall water cost. 


The Langlier Index or one of its var- 
iations helps you calculate a water’s 
tendency to corrode or deposit scale. 
You need to know temperature to which 
water will be raised, pH, total solids, 
calcium hardness, and total alkalinity. 
Using the Langlier calculating curves, 
you get a value of plus (scale-forming) 
or minus (corrosive) tendency. 

The higher the water temperature, 
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the more scale-forming it becomes. But 
if it is considerably on the minus side, 
increased chemical activity caused by 
the higher temperature may increase 
corrosion before scale begins to deposit. 
Moreover, with low total solids or cal- 
cium content, the protection calculated 
by the Langlier Index may not actually 
be present. 

Several variations of the Index have 
been proposed to show questionable 
areas where protection is not complete. 
But the Langlier Index is a useful tool 
when intelligently used. 

Because you need a fairly strong 
scale-forming tendency to lay down a 
thin uniform scale for protection, a 
positive index of 0.5 to 1.0 is usually 
recommended. This means that actual 
pH should be 0.5 to 1.0 points higher 
than pH as determined by the Index. 

Make or correct the water analysis 
and pH measurement to 20 C (68 F). 
Langlier’s formula takes into account 
the pH variation as temperature rises. 
Checking the Index at heat-exchanger 
inlet and outlet may be revealing if 
temperature rise is considerable. 

As a general rule, remember that 
scale can be removed by mechanical 
or chemical cleaning. But corrosion 
damage is hard to repair except by 
costly replacement. 


Materials in the condensing-water 
system also have a bearing on water 
treatment. Condenser tubes are made 
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of a rather noncorrosive material. So 
i watch for corrosion at tube sheets and 
heater boxes or steel condensing-water 
pipes. With concrete or cast-iron pipe, 
protect waterboxes and tube sheet with 
a good protective paint. 

Because it is difficult to hold an 
exact index of water condition and also 
because the desired positive index is 
not surely known, check condition of 
metal surfaces through the condensing 
system frequently. Maintain protective 
coatings in good condition. Relatively 
small exposed areas often corrode more 
rapidly than an entire unprotected area. 

You may find scale on the condenser 
tubes. This interferes with heat trans- 
fer. Comparing present heat transfer 
with original or guarantee conditions 
indicates the extent of deterioration. 

Check average heat transfer by sub- 
tracting outlet circulating-water tem- 
perature from hotwell temperature. 
This is known as the terminal differ- 
- ence. If it is between 5 and 7 F, as- 
sume that condenser tube surface is in 
good condition. 

But use this quick check with cau- 
tion. An old-type condenser may have 
considerable condensate refrigeration, 
giving a false indication of good heat 
transfer. In the opposite direction, 
where outlet circulating-water tempera- 
ture is quite low—say, below 70 F— 
a terminal difference up to 10 F may 
be found quite satisfactory. 


Inhibitors are often used in closed 
condensing - system water treatment. 
They give some protection if Langlier 
Index varies from the optimum. Inhibi- 
tors like sodium hexametaphosphate 
prevent scale deposition and corrosion 
over a few points range in the Lang- 
lier Index. 

Controlling inhibitor concentration is 
not too difficult or critical. A few 
ppm give protection, and inhibitor can 
be added once a day or intermittently 
to maintain a specified value. Follow 
manufacturer’s recommendations. 


pH control. With some waters you 
get an undesirably high pH as the 
water concentrates. Keep this down 
by (1) feeding sulfuric acid (2) burn- 
ing raw sulfur to form SOs. When 
combined with water SO, forms H,SO, 
or H,SO, (3) blowing a portion of 
spent boiler flue gas into the water 
system. The water absorbs the CO, 
and SO, from the flue gas. Analyze 
water at least once a day, particularly 
if plant load varies. 

Adding sulfuric acid or SO, in- 
volves serious problems of corrosion 


and water-quality stratification. Give 
thought to the point and method of 
adding acid to avoid corrosion. 

Mixing portions of the sulfur-burn- 
ing or flue-gas-mixing apparatus may 
also be subject to corrosion. A low 
pH condition usually results before 
dilution is complete. To avoid this 
have plenty of water flow past the mix- 
ing point and use corrosion-resistant 
material in low pH portions of the 
circuit. 

Sulfur-burning installations usually 
cost less to install and operate, and are 
less hazardous than acid-using setups. 
But you may have to pay more atten- 
tion to operation and maintenance; and 
there is also the fire hazard. 

Flue-gas-using installations are eco- 
nomical if gas connections are not too 
long. Operating costs are low. Dust 
entrained in the flue gas may cause 
deposits in low-velocity portions of the 
condensing - water circuit. But aside 
from cleaning out this material during 
overhaul, no trouble should result. 

In installations with low stacks and 
cooling towers set close to them, tower- 
water pH may lower noticeably when 
flue gas is blown into the tower inlets. 
This unpredictable effect makes regular 
checking of cooling-tower or spray- 
pond water desirable. 


Cooling towers. Redwood or cypress 
cooling towers have maximum resist- 
ance to rot and delignification. But in 
a few cases rather serious wood de- 
terioration has occurred. This is 
thought to be caused by the type of 
water flowing over the tower. Main- 
taining pH below 8.3 helps, but other 
factors evidently have a bearing. 

An appreciable amount of free caus- 
ticity may dissolve some of the lignum 
in the wood, leaving the cellulose fibers 
more or less open to decay. 

Brass and copper nails, bolts and 
fittings are generally used in wood- 
tower construction because they don’t 
rust. But the larger fittings and ele- 
ments requiring considerable strength 
may be steel or cast iron. 

A brown rot, apparently caused by 
iron bacteria, often forms where water 
seeps in between the metal and wood. 
This weakens the wood and the rot may 
spread to adjacent timbers. Chlorinat- 
ing tower water helps prevent growth 
of the iron bacteria. Where brown rot 
has started, keep it from spreading by 
replacing elements. 

Portions of a tower exposed to al- 
ternate wetting and drying may quickly 
deteriorate from cracking, splitting and 
weathering, but this is more a matter 


of water flow and tower design than 
of water conditions. Sometimes you 
can alter water flow paths slightly to 
keep a tower section continuously wet 
or dry. Idle towers may deteriorate 
faster when they are wetted down 
periodically, but this reduces the fire 


hazard. 
Prevent algae growth by regular 
chlorination. Accumulations already 


formed may crack off if allowed to dry. 
If not, remove them where they de- 
stroy even water flow. 


SERVICE WATER 


Requirements for treating service 
water are much the same as for treating 
closed-system condensing water. Algae 
growth is not usually a problem, so 
omit chlorination unless the water 
is also used for drinking and sanitary 
purposes. 

Temperature rises in heat exchang- 
ers, like oil and hydrogen coolers, are 
usually from 30 to 50 F instead of the 
10 to 15 F in a condenser. This makes 
it harder to condition the water. 


Piping for service water is usually 
steel. And it is generally impractical 
to coat the pipes against troublesome 
internal corrosion. So it is almost al- 
ways better to err toward the scale- 
forming side in conditioning service 
water. 

Corrosion forms tubercles on steel 
surfaces. Oxygen in the water reacts 
with the iron in the pipe to form iron 
oxide. This occupies a much greater 
volume than the original iron, some- 
times plugging a small pipe completely. 
Even in larger pipes the roughened sur- 
face may retard water flow and in- 
crease pressure loss. 

When rust plugs the pipe, corrosion 
reduces wall thickness. Since small 
pipes have thinner walls they are usual- 
ly the first to develop leaks. 

Best prevention: don’t let a corrosive- 
water condition develop. Once cor- 
rosion tubercles form it is hard to stop 
them. Even though the water is later 
brought to a noncorrosive or even a 
\scale-forming condition, action con- 
tinues in corrosion cells previously 
formed on the pipe walls. 


Cleaning methods. Mechanical or 
chemical cleaning removes iron oxide 
or scale deposits. Usually piping has to 
be taken down and the various sections 
rodded out individually. Another clean- 
ing system uses “rattlers” that vibrate 
the pipe hard enough to loosen at least 
some of the deposits. 

(Continued on page 210) 
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THREE VERTICAL TURBINE PUMPS serving cooling tower. Units of this type are 


popular today in cooling-tower service because they offer many real advantages 


Sugges tedmethod of keeping a well 
log and checking it for crookedness 


design pointers using vertical 
turbine pumps in industrial plants 


By R H BIRD, 


® BEFORE DRILLING A WELL, the prob- 
able characteristics should be obtained 
from available data on nearby wells. 
Give careful attention to the factors of 
depth, diameter, screen size, sand pro- 
duction and the general perviousness or 
stability of strata that might contribute 
to the well’s collapse if production 
were excessive. 

Be sure to determine the chemical 
quality of the water. The pH and pres- 
ence of carbon-dioxide gas are some- 
what a measure of corrosion and may 
dictate specia] materials for the pump. 
Further, the presence of iron or surface 
contamination of the water affects the 


Designer, Peerless Pump Div, Food Machinery and Chemical Corp 


potability and usefulness unless there 
is some chemical] treatment prior to use. 

Well log. The usual graphic method 
of plotting the log of a well in north- 
south and east-west planes gives at best 
a distorted view of the crookedness or 
vertical misalignment. The use of a 
slotted frame, Fig. 1, having adjustable 
cards will show the 3-dimensional con- 
dition of a well. The usual log data are 
used and the cards representing the well 
opening at various elevations are kept 
on file. A piece of wooden dowel of 
proper scale to represent the maximum 
pump and column diameter can be in- 
serted through the series of card open- 
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ings and points of interference de- 
termined directly. On this basis the 
proper location of column-aligning spid- 
ers can be fixed to assure a straight 
line shaft. 

When the well perforations are above 
the pump bowls, there will be objec- 
tionable air entrainment. This leads to 
a false water-level datum being regis- 
tered. The false level includes the veloc- 
ity head and friction losses around the 
pump bowls, Fig. 2. 

Production characteristics of the well 
are as important as those of the pump 
and sufficient test data should be taken 
to define the various pumping levels 
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? False water level can be caused by 
well perforations above pump bowls 


Test points 


A well production plot can a bes an aid 
in efficient operation of the system 


i 


from the static through the normal 
range and into the breakdown region. 
A well production plot, Fig. 4, greatly 
aids in operating the pumping system. 
Good wells are expensive and require 
proper care to avoid overpumping, re- 
sulting in sanding or collapsing. 

For supply sources like rivers and 
lakes, there is small change in the 
pumping levels and the sump becomes 
an important component that should be 


Kwhr per 1000 gal NPSH, ft 


Broke hp 


System load--~ 


Total head, ft 


Efficiency, % 


Kwhr per 1000 
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! pipe and lineshoft 
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Capacity, gpm 
Typical performance of a vertical turbine pump in terms of its 
capacity. A plot of this type is helpful in operating a pump 
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5 Suggested sump form for a vertical turbine pump. For best suc- 
tion flow, manufacturers recommend only one pump per sump 


designed on the basis of scale-model 
tests. A screen or trash rack is some- 
times required and allowance must be 
made for periodic cleaning and inspec- 
tion. Fig. 5 shows a suggested sump 
form. One pump per sump is preferred. 

Pumping unit. Because the pump 
choice is important from several as- 
pects use should be made of the engi- 
neering resources and experience of a 
reliable and well-established manufac- 
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turer. Pump - performance characteris- 
tics must be carefully fitted into the 
total plant requirements. These vary 
widely in industrial applications. A 
steep head-capacity curve may be quite 
suitable with fluctuating well levels, but 
the system-head of a processing plant 
may require the flat type of curve for 
which the pressure would not be exces- 
sive when valves are closed. 

Usually, the manufacturer determines 
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6 (a) Typical curve of hp vs rpm for steam turbine driving 
vertical turbine pump. (b) General performance character- 


TURBINE PUMPS continued 


the bowl diameter for the nominal well 
size, with proper allowance for suffi- 
cient clearance to give free entry. But 
in extreme cases it may be advisable 
to choose the next lower nominal size 
when there are deformities in the well 
or some of the inflow is above the bowls. 
There may be a further limitation due 
to the restrictive production of the well 
suggesting a lower-capacity pump. The 
initial cost and efficiency of two pump 
sizes should be compared over the 
amortization period in terms of power 
cost. 

Performance. Fig. 3 shows the usual 
pump performance in terms of capacity. 
Choice of the normal pump capacity 
(100%) should be made with respect to 
the normal well quantity, which is about 
15% below the beginning of the break- 
down region. It is desirable to have the 
maximum horsepower of the pump near 
the normal quantity. For high-capacity 
pumps where the shutoff horsepower is 
higher than at normal capacity, the 
engine or motor must be sufficiently 
oversize, or protected by devices to stop 
the pump or bypass the flow. 

Since the head and pressure of the 
pump are directly indicated by gages, 
the plant operator sometimes finds it 
more useful to have the efficiency of the 
pump and total system plotted against 
head instead of the usual coordinate of 
capacity. In this way the effects of wear 
and corrosion, as well as the loss of 
efficiency, are more readily observed. 

Efficiency. As an example of operat- 
ing costs in terms of changing plant 
efficiency, assume a 5-year amortization 
period (21,600 hours at 12 hours per 
day), a power cost of 1.5 cents per 
kwhr and a nominal pump load of 100 
bhp. With 91% motor efficiency, the 
plant requires 1,773,000 kwhr at a cost 
of $26,600. If plant efficiency falls 
from 75 to 74%, the operating power 
cost would be increased $350 for this 


one-point drop. Such an index could be 
used in the proper multiples to decide 
the best point to make repairs or the 
replacement of obsolete equipment. If 
Federal-power allocation and conserva- 
tion should be applied, such a check of 
changing performance would be quite 
valuable. 

For engine operation it is advisable 
to choose a pump that has nearly con- 
stant efficiency at normal capacity for 
the expected speed range. Selecting an 
engine with adequate service factor for 
continuous duty is of extreme impor- 
tance. 

To enable the plant operator to limit 
the range over which any one unit of a 
group of pumps should be allowed to 
run, it is suggested that the power 
quantity of kwhr per 1000 gallons or 
the equivalent fuel consumption be 
plotted for various capacity rates and 
heads, Fig. 3. 

Some applications require the pump 
to be capable of reverse rotation with- 
out excessive speed. From studies on 
the transient behavior of pumps the 
runaway speed can be determined. For 
common pump types it is generally not 
sufficiently high to damage either pump 
or motor. In passing, it is noteworthy 
that the modern pump is almost as effi- 
cient when operated as a turbine, as it 
is when run as a pump. 

Cavitation characteristics of the pump 
must be considered if safe operation is 
expected for restricted suction condi- 
tions. If the plant operating range could 
be narrowly controlled, it would be pos- 
sible to choose the pump that would run 
near the threshold of cavitation with 
maximum efficiency. As _ previously 
shown, Fig. 2, wells with some or all 
perforations above the bowls are a dis- 
tinct handicap to a pump since the 
apparent water level is decreased by the 
velocity head and friction losses. All 
tend to aggravate suction conditions and 


istics for internal-combustion engine drive. (c) Electric motor‘s 
efficiency for pump drive. (d) Typical torque for pump, motor 


induce cavitation. For unusual require- 
ments caused by volatile liquids or high 
lifts, the pump manufacturer should 
furnish the net positive suction head 
(npsh) curve for the pumps. 

Pump unit. Choice of mechanical 
features in the pump unit should be 
made from basic considerations that 
clearly show functional advantages or 
disadvantages. The fully enclosed type 
impeller is well-known for its general 
stability during extended wear, hydrau- 
lic balance that is more favorable to 
the thrust bearing, and for being in- 
sensitive to axial adjustment over the 
normal pumping range. 

The semi-open impeller allows care- 
ful finishing of the passages but is quite 
dependent on close running clearance 
at the mating surface to minimize cir- 
culation losses. Clearance is subject to 
fluctuation as the head changes over the 
range and necessitates adjustment for 
the maximum head with subsequent pen- 
alty of circulation loss for the mini- 
mum head. Bypassing part of the 
pump’s normal capacity to lower the 
power input is done at the expense of 
kwhr per 1000 gallons since the effi- 
ciency is correspondingly lowered as 
circulation losses increase. 

The further feature of raising semi- 
open impellers to develop a well during 
the sanding phase and reseating after 
this or after normal sand wear is offset 
by the spiral type of erosion in the 
mating surface, which is not fully re- 
surfaced by readjustment except at the 
expense of impeller port width. This 
loss of capacity registers in the increase 
in kwhr per 1000 gallons. 

Column. In choosing the pump col- 
umn two general types of construction 
should be considered. The enclosed line 
shaft with proper seals at the bowl con- 
nection can be lubricated with oil and 
supported in close-fitted bronze or 

(Continued on page 200) 
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Nuclear notes 


By B G A SKROTZKI, Associate Editor 


Nuclear liability insurance to be offered by Government may soon be a reality. Joint 
Committee on Atomic Energy has approved legislation to make the Government good 
for $500-million liability per plant in reactor disaster. This would augment the $65 
million per plant covered by the private insurance industry. 


Atomic energy course for management, Oct 1 to 5, 1956 at Biltmore Hotel, New York, 
N.Y., is offered by The National Industrial Conference Board, 460 Park Ave, N.Y. 
22, N.Y. This 5-day course covers exactly the same lecture material given in their 
7-day course: Registration fee $190 plus $23 for luncheons. 


Trade fair of atomic industry will be held Sept 24-28, 1956 at the Navy Pier, Chicago, IIl., 
sponsored by the Atomic Industrial Forum, Inc, 3 East 54th St, New York 22, N.Y. A 
3-day conference on “Management and technology for atomic industry” will be held 
concurrently at Morrison Hotel, Chicago, Sept 25-27. For trade fair tickets, compli- 
mentary, write Forum on your letterhead. 


AEC licenses must be obtained by anyone having special nuclear material, source material 
and byproduct material. The special nuclear material consists of U-233, uranium 
enriched in U-235, plutonium and other material the AEC so designates. Source 
material includes natural uranium and thorium. Only the Government may own special 
nuclear material, but anyone can own source material, Byproduct material consists of 
radioactive isotopes produced in nuclear reactors. 


AEC regulations on materials and facilities require that: (1) A licensee or his staff must 
have suitable training or experience to possess and use the material safely for the pur- 
pose requested. (2) His equipment has to be adequate to protec health and minimize 
danger to life and property. (3) The location of proposed use must be suitable for the 
purpose. (4) He may use the material only for the purpose authorized in his license. 
(5) He may not transfer the material or facility except to a person authorized by special 
or general license to receive it. 


Booming uranium mining operations make USA the Free World’s leading producer. In 1948, 
USA known ore (U30x) reserves were barely 1-million tons. These had been developed 
for vanadium production. After mining millions of tons the indicated reserves today 
are over 30-million tons. Potential reserves of the producing areas add about another 
30-million tons. Large areas of USA with favorable geology have not yet been ex- 
plored for uranium ore deposits. 


Uranium ore production in USA ran about 70,000 tons in 1948. Today’s ore production rate 
reaches nearly 3-million tons per year and is expected to grow in the future to 6-million 
tons per year. Nine mills handle today’s production, three more mills will start this 
summer. By 1958 number of mills may be doubled. Mill capacity ranges from 200 
to more than 2000 tons of ore per day. Government will probably be predominant 
buyer of uranium for another ten years. 


Free neutrinos found after they had been predicted some 20 years ago. These extremely tiny 
particles with no electrical charge and smaller than an electron are emitted at the same 
time as a negative electron during beta decay. Team of Los Alamos scientists detect- 
ed them in elaborate experimental setup. Despite billions passing through only a few 
per hour are captured in detector. 
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q— Insulated pipe vs uninsulated: the 


INSULATING CONCRETE being poured over underground piping UNINSULATED PIPE may be suitable where heat gain is small 


Easy calculation of insulation for 


By HARRIS H LEVEE 
Mechanical Engineer, Gibbs & Hill, Inc 


® RECENTLY, THE AUTHOR had to make 
a recommendation on whether it was 
necessary or economical to insulate 
several miles of buried underground 
chilled-water piping. This piping car- 
ries chilled water at various tempera- 
tures from a central supply point to 
many buildings. 

Problem. If the heat gain into the 
buried bare chilled-water lines was 
greater than the planned excess capac- 
ity of the plant, it would be necessary 
to provide either additional refrigera- 
tion equipment and auxiliaries or in- 
sulate the underground lines. If either 
the plant refrigeration capacity had 
to be increased or the long lines in- 
sulated, there would be a considerable 
increase in plant cost not originally 
allowed. Thus the heat-gain (tempera- 


ture-rise) calculation for the bare 
pipes was extremely important. 
Investigation showed very little work 
had been done in this field. Various 
manufacturers of insulating materials 
and the Industrial Mineral Fiber In- 
stitute were contacted, but they had 
never handled a problem of this type. 


‘Several professors specializing in heat 


transfer were unable to advise the au- 
thor as to the best method for calcu- 
lating the heat gain and consequent 
temperature rise of the water. They 
concurred, however, on the method 
used to solve the problem as being an 
approach to a true solution. 

Method of approach. Insulation re- 
quirements for buried lines carrying 
a fluid at temperatures below ground 
temperature appeared unique. No data 
specifically covering this problem could 
be found. Therefore, it was the au- 
thor’s opinion that the heat-pump theory 
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could be extended to cover the case 
in point. 

Major difficulties met by theoretical 
treatment of the subject are: (1) 
Knowledge was lacking of the thermal 
conductivity and diffusivity of the soil 
at the plant, and specifically in the pipe 
locations. (2) Moisture migration from 
the warmer (surface) to the cooler 
(underground) regions in the soil im- 
proves the conductivity around the 
buried pipe and produces a less favor- 
able condition for the installation. (3) 
Below-ground temperatures were un- 
available and would have to be taken 
throughout the summer, a minimum 
time to achieve stability, to be of much 
value in any analytical treatment. This 
was impractical. The time element did 
not permit exhaustive tests because 
plant construction was proceeding at a 
highly accelerated pace. 

Site data. There is no ground-water 
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heat-transfer rate found by using these factors is the key to solution 


t-in.pipe To= 39.5 F 
4-in.pipe To= 45 F 
\2-in pipe To= 39.5 F 
18-in.pipe| To= 45 F 


To. 
Return =53 F 
inpipe T, - To= 70 -39. 


0.049 
0.067 
0.080 
0.090 


0.099 


0.107 


in.pipe T,- To= 70-452 25F 


l2~in. pipe ‘T,- To= 70-39.5=30.5F - 
J8~in. pipe To = 70-45 =25F 
18-in. pipe T, To= 70-53 F 


0.113 
0.118 
0.128 
0.137 


0.148 


0.163 


0.175 


0.186 


HEAT-TRANSFER RATES for various pipe sizes and temperatures 


0.203 


G(Z,P) 


Values for heat-transfer calculations 


P — 1 (pipe surface) 


underground chilled-water piping 


Soil k 


problem in the area above a depth of 
100 feet. The soil consists of a few 
feet of top soil followed by a hard 
crust of sandy clay to a depth of 20 
feet. Soil weight is 98 lb per cu ft. 

The average natural water content 
in the soil is approximately 20%. How- 
ever, just what this is during the sum- 
mer, when the surface is the hottest, 
is unknown. Presumably, it is less 
than 20%. 

Assumptions. Calculations are based 
on the worst case—that is, using a 
soaked sandy soil having a high thermal 
conductivity. The pipe water film, pipe 
wall and exterior pipe coating of as- 
phaltum are considered to have no 
resistance to heat flow. A reasonably 
high initial below-ground temperature 
is assumed. 

Reference data. The thermal con- 
ductivity of the soil was found to vary 
as in the following tabulation: 
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0.4-0.6 
0.5- 0.6 
11-13 


Moist clay, 24-in. cover 
Moist sandy, 24-in. cover 
Soaked sandy, 24-in. cover 


The only data available for similar 
climatic conditions were for the Ama- 
rillo, Texas area. These were used. 
Temperature 3 ft below ground at 
Amarillo, Texas varies between 42 and 
70 F. Since Amarillo had a greater 
prevalence of sunlight and a higher air 
temperature in the summer than the 
plant site, it was assumed that using 
70 F as an initial below-ground ref- 
erence point was on the safe side. 

Formula. This is: T,; - To = 
(Z,P) An extension of the 
theoretical line source equation, this 
has appreciable error when applied to 
pipes large than 4-in. diameter or for 
long-time periods. The formula covers 
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a pipe transferring heat at a rate of 
Q (see symbols below) when the tem- 
perature differential between the ini- 
tial soil temperature and the point un- 
der consideration (pipe surface) is 
T; To. 

The values of G (Z,P), which have 
been computed for a wide range of 
values of Z and P, were found in the 
literature. Computation for G (Z, P) 
is a complex integral calculation, be- 
yond the scope of the present article. 

Symbols and values. a@ = thermal 
diffusivity = k/pc; p = density, 
pounds per cubic foot = 98; c¢ = 
specific heat, Btu per lb per deg F = 
0.45; k = thermal conductivity, Btu 
per hr sq ft F per ft = 1.2; g = rate 
of heat flow, absorption, Btu per hour; 
Q’ = rate of heat transfer, Btu per 
hour per linear foot of pipe; Z = 
at/R?; P = r/R (P = 1 when applied 

(Continued on page 198) 


2 160 0.40 10 0.263 
0.70 20 0.312 
0.80 25 0.328 
40} ts 100 0.433 
2.0 500 0.560 
d 
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By M R SKROKOV 
Field Engineer 
Taylor Instrument Companies 


Transiitter 


Second article in a series on flowmetering 


Flow transmi 


FLow TRANSMITTERS convert pres- 
sure differences representing flow rate 
into proportionate pneumatic or electric 
signals that can be transmitted to re- 
mote receivers or controllers. Flow 
transmitters are the second stage in the 
flowmeter and control circuit. Primary 
elements, the first stage, detect differ- 
ence in pressure resulting from rate of 
flow. Primary elements were discussed 
in the first article of this series 
(Power, February, pp 100-103). Other 
units in circuit are receivers, controllers 
and control valves. 

Pressure difference from primary ele- 
ment is sufficient to drive indicator if 
near primary element. But if indica- 
tors, recording instruments and control 
valves are to operate at a considerable 
distance, the signal must be amplified. 
This the flow transmitter does with 
high accuracy for distances of hundreds 
of feet. (Where thousands of feet are 
involved we employ telemetering in- 
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struments, which are somewhat differ- 
ent from the transmitters discussed in 
this article.) Transmission lag in- 
cludes time lag from primary element, 
response of transmitter, and lag in 
transmission lines from transmitter to 
receiver or controller. In usual flow- 
transmission and control systems, over- 
all transmission losses average one per- 
cent of range of instrument doing the 
controlling. Accuracy, therefore, is of 
chief concern when considering con- 
trolling instruments. The transmitter, 
however, should be as close as _ pos- 
sible to the primary element to pick up 
primary differential pressure with min- 
imum transportation lag. 

Four basic arrangements of the trans- 
mitter relative to other units in the 
flow-transmission system are available 
to instrument engineers. In control cir- 
cuits the difference is mainly in loca- 
tion of controller. 

1. Simple transmission of measure- 


ENGINEERING AND MANAGEMENT SECTION ° 


tters 


Receiver/ \ 


ment. There is no controller. The 
transmitter sends a signal to receiver, 
which indicates or records flow as a 
function of pressure differential. An 
indicator may be part of transmitter, 
or transmitter may be “blind,” as is 
often desirable where ease of mounting 
and saving space are factors. 

2. Transmission of measurement with 
control from receiver. Transmitter sends 
signals to receiver, which is located 
remotely on a panelboard. The con- 
troller is built into receiver case or 
closely associated with it. Controller 
operates control valve, which is at 
another remote location. Receiver indi- 
cates or records measurement, and 
transmitter may be indicating or blind. 

3. Transmission of measurement with 
control from transmitter. Transmitter 
output signal is fed directly to receiver 
on panelboard, and also to controller 
mounted in transmitter case. Signa 
from controller is sent to control valve. 
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- Pneumatic transmitters are sturdy, 


i 


1. Torque-tube transmitter 


Differential pressure from primary element moves an aneroid 
manometer in a sealed enclosure mounted on back of trans- 
mitter. Motion is brought inside instrument through torque 
tube. Rotation of torque tube with variation in pressure 
drives indicator (if used) and moves baffle with respect to 
nozzie. Nozzle-baffle relationship determines air back-pres- 
sure that actuates air relay. Air is supplied to relay at 20 
psi. Pressure of output air signal varies in proportion to 
original pressure differential from primary element. In- 
strument amplifies signal many times, making it possible to 
transmit flow rate to remote receiver. Output signal is also 
fed to bellows. This, acting through mechanical linkage as 
a follow-up mechanism, prepares instrument to respond 
quickly and accurately to next change in flow rate. Torque- 
tube transmitters are preferable to beam types where trans- 
mission pressures are lower than 20 inches of water. 


versatile 


Follow-up 
bellows 


High pressure 


Sealing Spring 
(bellows | 


\ 
Fulcrum 


t 


Low pressure t 


Output 
signal 3 


2. Beam transmitter 


Difference in pressure from primary element is applied across 
diaphragm that bends down with increased pressure dif- 
ferential. The beam is pivoted on fulcrum in center of seal- 
ing bellows. Since end of beam is attached to diaphragm, 
beam moves up and down along with it. Opposite end of 
beam has baffle attached that works with nozzle to create 
backpressure to air relay. Air relay functions in same manner 
as with torque-tube design to give amplified output signal. 
Follow-up bellows is used to reposition baffle relative to 
nozzle so that it will be ready for next instantaneous change 
in primary differential pressure. This bellows, plus loading 
spring and fine and coarse adjustments on knife edge, en- 
ables beam transmitter to achieve fast speed of response and 
greater accuracy than torque-tube designs. Beam types are 
smaller, are blind, and cost less initially. They are suited to 
transmission ranges of 20-200 and 80-800 inches of water. 


A variation of this arrangement has a 
control point setting station mounted 
on panelboard in association with re- 
ceiver. Controller can then be adjusted 
from panelboard instead of from trans- 
mitter, which may be _ inconveniently 
located. 

4. Transmission of measurement and 
control signal with controller on control 
valve. Measurement is indicated or 
recorded at receiver on panelboard. 
Control-point setting station can be 
mounted on control panel, as in scheme 
illustrated on opposite page. As con- 
trol applications have become _pro- 
gressively more complicated, mounting 
control setting station on panel has 
become general practice. 

Choice between above arrangements 
depends on size power or process plant, 
and number of instruments on panel- 
board, as well as cost factors involved. 

Transmitters are manufactured in a 
variety of designs, some using pneu- 


matic transmission and others electric 
transmission. Two popular pneumatic 
types, which represent basic designs, 
are described at top of this page. Six 
electric transmitters are discussed in 
the pages that follow. Each type is 
especially adaptable to a particular 
job, and the instrument engineer may 
find further adaptations to fit special 
requirements of individual system. 
Pneumatic transmitters have a longer 
history than electric transmitters, and 
are still most popular for general ap- 
plications. Pneumatic transmitters were 
developed to meet needs of flowmeter- 
ing systems that came with broadening 
of instrument applications in process 
and power industries. Size, accuracy 
and speed of response of present-day 
pneumatic transmitters enable them to 
do a good job. Pneumatic transmitters 
have an advantage over electric types 
where throttling action is required of 
control valves. Pneumatic throttling 
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valves, economical and easily obtain- 
able, can be operated directly from 
pneumatic flow transmission system. 
Since practical electric throttling valves 
are not generally available, an electric 
system requires equipment to convert 
electric signals. Pneumatic transmitters 
produce linear air-signal outputs (three 
to 15 psi) which are transmitted by 
small diameter tubing for distance to 
500 feet without losing high accuracy. 

Electric transmission systems, often 
employing electronic feedback circuits, 
are used to advantage where there is 
tie-in with complicated process control 
equipment or computing systems. Ap- 
plications for electric and electronic 
transmitters have broadened with the 
development of scanning and logging 
systems. Oil refineries and chemical 
plants, and atomic energy plants of the 
future are leaning toward systems in- 
corporating memory circuits and tapes. 


Turn page 
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FLOW TRANSMITTERS continued 


Electric flow transmitters are gaining wider use... 


1. Differential transformer 


This circuit is based on varying magnetic coupling of sec- 
ondary and primary coils in proportion to mechanical move- 
ment of iron armature rod. The motion, which is proportional Secondary 
to primary differential pressure, can be received from a 

mercury-manometer float rod, aneroid bellows movement, or Step~down 

rotameter shaft movement. Coils of ac transformer are so ar- transformer 
ranged that one or two primary coils and two secondary coils —= 
are wound in opposite directions and buck one another. 
Ac current is supplied to primary windings. Magnitude of 
voltage produced in secondary windings depends on position 
of armature rod and amount of coupling produced by travel 
of rod. Output signal is thus proportional to differential 
pressure. Sketch at right shows general circuit of this type. 
Stepdown transformer makes it possible to operate low- Primary 
voltage signal-transmission system from convenient ac supply 
voltage. Output signal is transmitted to receiver. 


Primary To 


receiver 


Secondary 


2. Inductance bridge 


Two sets of coils, one in transmitter and the other in re- | Trosenitter ‘ : PERE | 
ceiver, are connected by three wires as shown in sketch at linkage linkage 
right. Circuit is fed from ac line. Motion proportional to 
differential pressure is used to move a soft iron armature in 
primary (transmitting side) coil. Armature motion varies 
inductance and changes current signal to receiver coil. Soft- 

iron armature in receiver coil is moved by resulting magnetic 

field change. This movement is proportional to change in 

rate of flow. Unit is self-balancing without usual balancing 
bridge circuits. Any unbalance created by armatures being 
unequally located in coil pairs results in current flow through 
center wire. Current flow brings about rebalance by altering 
magnetic flux distribution until balance is achieved and cur- — 
rent stops flowing. Armature motion in receiver coil is trans- * 
mitted mechanically to operate indicator, recorder, or suit- 
able control device. 


source 
Armature Armature 
| fod ~. 


DRAADLA 


Transmitter Receiver 
cov/s 


3. Impedance bridge 


A transformer with a single primary coil fed by ac has a 
double secondary coil, as in sketch at right. A movable arma- 
ture is positioned by a manometer or other device that trans- 
lates differential pressure into mechanical motion. The two 
secondary coils are connected into a bridge circuit. Unbal- 
ance in bridge is amplified by the amplifier, placed as shown 
in sketch. Amplified unbalance current operates motor, which 
repositions slide-wire arm, bringing circuit back into balance. 
Motor and slide wire are at receiver end of system. Indicator 
is linked to slide-wire arm and thus moves in proportion to 
flow-rate change. 

Motor and amplifier make this unit more complicated than 
differential transformer and inductance bridge. Basic circuit 
described can be modified to operate as part of servo system 
with other motors if nature of flowmetering system justifies Tronsmitter 
costs of complicated transmission circuits. " 


96 ENGINEERING AND MANAGEMENT SECTION * POWER * AUGUST 1956 


Motor 
: 
wire 4 
Oli 
DY 


often are designed for specific applications 


4. Resistance manometer 


This is a unique device for transmitting level of float in a 
mercury manometer (Republic Flowmeters Company). It is 
used in conjunction with an ac balancing bridge. The trans- loom 
mitter consists of a spiral of metal rods that are connected to _ from rods 
a resistor as taps. Rods are arranged in spiral to compensate to topped 
for square-root relation of flow. (Refer to first article in this 
series in Power, February 1956, pp 100-103.) As mercury 
rises in float chamber it contacts more and more rods and 
shorts out a part of resistance. Total remaining part of re- od -7 | Mercury 
sistance is proportional to rate of flow. ‘I manometer 
Bringing ac bridge into balance at receiver can be used to 
give indication of flow. Resistance manometer can be used 
with any of several bridge-balancing techniques. Resistance 
manometer has advantage of small size. Also, it eliminates 
need for mechanical linkages in transmitter to convert dif- 
ferential pressure to electrical signals. 


5. Wheatstone bridge 


A null-balance wheatstone-bridge circuit is used’ in this 
method for indication of flow. Two slide wires are used, one 
in transmitter and other in receiver. Arm of transmitter slide 
wire is positioned automatically by mercury manometer 
floats, aneroid bellows or other means. At receiver end, bridge 
is brought into balance manually by observing galvanometer 
until null setting is reached. Indicator attached to arm of 
receiver's slide wire will then indicate flow rate on scale. 

This simple system may be suitable for infrequent checks 
of flow rate in processes where this is sufficient. It is, of 
course, not adaptable to recording or control. 

This method, and the four others discussed, are the most 
common electrical transmitting systems. Other types use 
synchronous motors to achieve balance, etc. For purposes of 
transmission or just indication of flow rate they are good 
techniques, and most of them can work open-close valves. 


6. Electronic feedback circuits 


Electronic circuits often use electric pickup circuits 1 
through 5. In another system a thyratron tube connected to input ronge 
inductance bridge acts as electronic sequence switch in off-on | and spon 
action pump control. Two basic methods are employed for | cated 
scanning and logging: ac and dc systems. Ac type uses out- 
put of any ac transmitter in electronic feedback circuit on 
panelboard. Present dc systems use pneumatic differential 
pressure transmitters with converters that transduce air 
signals to de signals where de scanning and logging systems 
are essential for best plant operation. In temperature thermo- 
couple systems small primary emf is sent to potentiometer 
transmitter where it is amplified, converted to ac for feed- 
back purposes and reconverted to de for scanning and logging 
relay circuits. Application of this technique to flowmetering 
can be expected. Block diagram at right shows internal cir- 
cuit of typical potentiometer transmitter. 
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Force does work only when it moves object it acts upon; 
in (a) man does no work, in (b) man does mechanical work 


(b) Expanding gases from exploding 
powder do work on bullet giving it 
kinetic energy 


(c) immediately after leaving borrel, ~ 
bullet hos gained maximum kinetic ~ 
energy 

1 Molecules of liquid in the cylinder bottom wander about in Exploding powder of cartridge produces gas that does me- 
close order, while vapor molecules soar through space above chanical work on bullet in gun, gives it kinetic energy 


@ ® IN THIS THERMO REFRESHER we in- 
i r ad nd wo rk ba S C tend to cover the ground usually studied 
in courses on thermodynamics and heat 
power. We’ll try to keep this as simple 
as possible. Sometimes we'll have to use 
a little higher math—but the man who’s | 
ideas in therm odyna mics not familiar with this much math will 
always find an explanation that he 
should be able to understand. 
By B G A SKROTZKI, Associate Editor Before getting into thermo proper 
we'll review some of the basic physics 
on which the ideas of thermo are built. 


Are you rusty on your laws and applications of elementary [nerme Primarily Per io We fea 


thermodynamics? This refresher series will help you remember ™<! of the machinery we deal with 
really runs on principles explained by 

forgotten relations. Or, if you always meant to study this fas- thermodynamics. This is true for: boil- 
ers, turbines, heat exchangers, com- 

cinating subject, here’s your chance to dig in right now pressors, internal-combustion engines, 
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Potential energy 


led weight 


energy 
a 


Energy; velocity 


Kinetic 
energy 


: 


Potential 
“energy 


Lio 10 
Energy; velocity 


3 Suspended weight gains potential 
energy as it rises above floor below 


| Molecules in a solid stand in regu- 
lar order with space between each two 


refrigerating systems, heating, ventilat- 
ing and air-conditioning systems, pro- 
cessing equipment and other apparatus. 
The interesting thing about these ma- 
chines is that those with diametrically 
opposite products actually work on 
identical principles. Now, to work. 

Energy—what is it? That’s a tough 
question to answer in a few words. We 
live with energy every moment and can 
sense it when we move, or get hot, or 
get cold, or fall, and through other 
ways. Sensing it is not enough, we must 
be able to measure it and in this way 
perhaps define it. 

Scientists usually define energy as the 
ability to do mechanical work. But in 
addition to this, Einstein postulated, 
some 50 years ago, that energy is also 
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As weight drops from position s it 
exchanges potential for kinetic energy 


Each atom or molecule in a solid has 
26 near neighbors; study center one 


just another form of matter. This has 
been dramatically proven in the last 15 
years with the creation of the nuclear- 
energy industry. His simple equation 
shows that one lb of matter equals 11.3 
billion kwhr of energy. As interesting 
as this relationship is, we will not 
usually be concerned with it in the en- 
gineering thermodynamics that we'll 
talk about here. 

Mechanical work, since we hang our 
definition of energy on it, needs closer 
examination. We naturally think of 
work as the daily jobs we have to do. 
But mechanical work has a specialized 
meaning: A force moving a_ body 
through a distance does mechanical 
work. Note that the force must move to 
do mechanical work. 


Kinetic molecular theory aids understanding 


Falling weight’s velocity increases 
uniformly with time, not kinetic energy 


lines between molecule and 
its neighbors show force directions 


Center 


Look at it this way. When we push 
against a brick column, Fig. 2, we exert 
considerable force. But the brick col- 
umn doesn’t budge. So we’re not doing 
any mechanical work because our force 
isn’t moving. If we push a hand cart, 
we can move it. Now we're doing me- 
chanical work. We calculate mechanical 
work as: 

W=FxXs 

W = mechanical work, ft-lb 
F = force applied, lb 

s = distance moved while force acts, ft 

Example: By putting a spring scale 
between our hands and the cart hand- 
rail, Fig. 2, we find we are exerting a 
force of 15 lb while moving the cart a 
distance of 12 ft. How much mechani- 
cal work have we done? Turn page 


where 
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Relative distonce between bodies 


1 Forces between bodies vary with the 
distance d between them, and on d® 


Internal energy 


Answer: W = 15X12 = 180 ft-lb 

Convertibility. Energy’s ability to do 
mechanical work depends on proper 
handling. Basically, energy is a condi- 
tion of a substance, but it usually does 
not affect the composition or weight of 
a substance except in chemical changes. 
Actually, the mass does change (Ein- 
stein’s relation), but so slightly that we 
can ignore it for engineering work. For 
example, a body’s condition changes 
when it gives up energy and this energy 
may do mechanical work on the body 
or some other body. 

Energy can be changed into work, 
and work into energy. Since one can 
convert to the other, they are measured 
in the same units, ft-lb. Later on we'll 
find that work is really one way of 
transferring energy from one substance 
or body to another. 

Energy forms fall into several types: 
mechanical, electrical, thermal, chem- 
ical, nuclear, light, radiation. Let’s 
look at two mechanical forms that will 
be important to us: (1) potential and 
(2) kinetic. 

Potential energy concerns the rela- 
tive position of bodies. In Fig. 3, the 
weight M stood on the floor originally. 
By applying a force F on the rope we 
did work on the weight and raised it 
through s ft. For a frictionless pulley 
and weightless rope, F = M. Work 
done = Ms. 

In the upper position the weight has 
potential energy with reference to the 
floor. Letting the weight fall allows it to 
do mechanical work equal to that done 
in raising it. Figure potential energy as: 

E, = Ms 
The units are ft-lb. Graph of Fig. 3 
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] Net forces acting on molecules in a 


solid depend on sum of push and pull 


1 Newton’s law of gravitation shows 
the pulling force drops with distance 


has both kinetic and potential forms, the same as 


shows the increase in potential energy 
with rise in height. Raising the weight 
half way to a gives the weight a po- 
tential energy of ab, which equals the 
work done. At full height, potential 
energy and work done equal de. 

Kinetic energy concerns the relative 
movement of bodies. A body moving 
relative to the earth has kinetic energy. 
A bullet fired from a gun acquires 
kinetic energy, Fig. 6. This energy 
comes from the work that the expanding 
gases of the exploded powder do in 
pushing the bullet out of the gun bar- 
rel. 

Once free of the barrel, the bullet 
travels at constant speed for a short 
time; its kinetic energy is figured as: 


Mv? Mv? 
E,, 
2g 64.34 
E,, = kinetic energy, ft-lb 
M = mass of moving body, lb 
v = velocity of moving body, ft per sec 


Example: At the instant a bullet 
leaves a rifle it has a speed of 1200 ft 
per sec. If the bullet has a weight of 2 
oz, what is its kinetic energy? 

Answer: M = 2/16 = 0.125 lb 
E,, = 0.125 12007/64.34 = 2797 ft-lb 

By the time the bullet comes to a 
standstill it will do work equal to this 
amount. Before hitting the target, the 
bullet does much mechanical work in 
pushing aside the air (wind resist- 
ance) ; this takes away some of the bul- 
let’s kinetic energy and slows it down. 

Changing energy form. Let’s study 
the weight suspended in Fig. 4. Ar- 
rangement of weight and floor can be 
called a system; it has potential energy 
and for our purpose we may call it the 


ENGINEERING AND MANAGEMENT SECTION * POWER 


total energy of the system. This is 
shown by the dash-dot line in graph at 
right, Fig. 4. The dashed line shows the 
potential energy of the system for dif- 
ferent heights of the weight. 

When we cut the rope holding the 
weight, what happens to the potential 
energy? It decreases in proportion to 
the loss in height. But energy can’t just 
disappear. What happens to the lost 
potential energy? As soon as the weight 
is loose, it starts falling with increasing 
velocity as shown by the dotted curve. 
Increasing motion means the weight 
gains kinetic energy. There’s the an- 
swer. Disappearing potential energy re- 
appears as kinetic energy; the conver- 
sion is exact. 

The solid straight-line curve shows 
the gain in kinetic energy with increas- 
ing fall and velocity gain. At any level 
the sum of the potential and kinetic 
energies equals the total energy: at a 
the potential energy has shrunk to 
value ab, kinetic energy has grown to 
ac, and their sum equals ad, total 
energy of the system. 7 

Vertical time scale at the right of 
Fig. 4 shows the relative time taken for 
the weight to fall to the given height. If 
we're interested in changes in this sys- 
tem in terms of uniform intervals of 
time, we can replot Fig. 4, as shown in 
Fig. 5. This shows that the velocity in- 
creases uniformly with time, while the 
kinetic energy at first increases slowly 
and then with increasing rapidity as 
the velocity grows. The potential energy 
decreases in inverse fashion to the kin- 
etic energy, as we would expect. 

Internal energy. The instant the 
weight hits the floor it comes to a dead 
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Molecules absorb energy several ways. Three are by: (a) molecules vibrating in 
space (b) atoms rotating about each other (c) atoms vibrating inside molecule 


large-scale mechanical forms of energy 


stop. Potential energy has dropped to 
zero, kinetic energy has just reached 
the same value as total energy. But if 
the speed drops to zero, the kinetic 
energy must drop to zero too according 
to formula for E,, since v = 0. 

Where did the vanishing kinetic 
energy go? Touching the bottom of the 
weight and the floor at point of con- 
tact, we'll find they’re both warmer 
than before impact. The kinetic energy 
has changed to internal energy, loosely 
called heat. 

Here we see a whole series of energy 
transformations. Originally, work was 
supplied from somewhere to lift the 
weight above the floor. This transformed 
work to potential energy. During the 
fall, potential energy changed to kinetic 
energy; finally kinetic energy converted 
to internal energy. 

Now we come to the prime considera- 
tion in our study. What is internal 
energy? How can we handle it? What 
can we do with it? These questions will 
be answered later as we study the vari- 
ous applications of converting internal 
energy to mechanical shaft power, creat- 
ing lower temperatures, compressing 
gases, and so forth. 

To get some idea of what internal 
energy is, we'll have to study the basic 
construction of matter. Matter may have 
three different phases, as scientists call 
them: (1) solid (2) liquid (3) gaseous. 

Solids. Let us take a solid, a piece of 
metal, say, and start cutting it up. We'll 
take a small piece and cut it in half; 
take one of the halves and cut that in 
half; take one of the quarters and cut 
that in half; and so on and on. Pretty 
soon we'll find ourselves working with a 
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microscope, halving the piece of metal 
dust remaining. Eventually we'll find 
that a microscope can’t help us see the 
remaining particle. But all along we'll 
notice that the nature of the metal 
hasn’t changed, the pieces of all sizes 
are alike. 

To get down to submicroscopic size 
we have to use imagination. On the 
basis of their experiments, scientists 
have drawn imaginary pictures to help 
explain the behavior of matter. These 
pictures aren’t perfect in that they re- 
veal everything, but they go a long way 
in explaining actions that otherwise ap- 
pear mysterious. 

Atoms. Our speck of invisible metal 
dust might be made up of little round 
balls arranged in regular rows and 
layers, Fig. 7. Each little ball is an 
atom of metal, the smallest package 
that we would still recognize as a‘piece 
of the metal we started cutting up. This 
is true if the metal we deal with is an 
element, like iron, tin or silver. 

Looking closer, we find this little ball 
a rather fuzzy thing, the apparent sur- 
face being made up of “clouds” of 
electrons circling around a tiny nucleus 
at very high speed. The incredibly tiny 
nucleus, in turn, is made up of particles 
called neutrons and protons. The posi- 
tive electrical charge carried by the pro- 
tons holds the negatively charged elec- 
trons in their orbits while circling the 
nucleus. For the purpose of thermo- 
dynamics we need be interested only in 
the atom as a whole. We regard it as an 
equivalent solid ball, unbreakable, and 
always acting as a single body. 

Believe it or not, these little atoms, 
Fig. 7, stand in space, some distance 
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] Liquid molecules move close to each 
other at high speed in curved paths 


from each other. This means that all 
solids include a lot of completely empty 
space. This is rather hard to believe on 
first thought, but if this space isn’t 
there, some ways that solids behave 
would be impossible to explain. If the 
matter we study should be made up of 
several elements, the atoms would be 
arranged in regular patterns making up 
molecules which look like larger balls. 

Forces. How can atoms stand in 
empty space without visible support? 
They do so because atoms exert forces 
of attraction and repulsion on each 
other. These forces are similar to gravi- 
tational and electrostatic forces. Let’s 
break off a small cube of matter, Fig. 
8, with dimensions of three atoms along 
each edge. This cube has one central 
atom. Fig. 9 shows the lines along which 
this atom interacts with each of its 26 
neighbors. 

The molecular forces of attraction are 
like the gravitational forces of attrac- 
tion described by Newton’s famous law 
of gravitation: F = M,M,/d?. Gravita- 
tional forces are proportional to the 
masses of the two bodies involved and 
inversely proportional to the square of 
the distance d separating them. In 
solids, atoms behave similarly except 
that the exponent for d varies from 
about 5 to 6 instead of being 2 as for 
gravitation. Forces of repulsion between 
atoms might be caused by the electrical 
repulsion between the negative charges 
of their electrons. Repulsion forces 
vary inversely as the 9th to 14th power 
of d. Fig. 10 shows the effect of these 
exponents on the magnitude of the 
forces. 

Fig. 11 shows the net effect of the two 
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15 Liquid molecules occupy bottom of 
container, form nearly level surface 


types of forces in maintaining distance 
between atoms. At one given distance 
these forces are in balance and the net 
force acting on a molecule is zero. If 
the distance between atoms is reduced 
the net force of repulsion builds up 
rapidly. On the other hand, increasing 
the distance between molecules causes 
the net force of attraction to increase 
for a short range and then fall off. 
When the distance has been doubled, 
the net force of attraction is very weak 
and practically disappears for greater 
distances. 

Fig. 12 gives a more concrete picture 
regarding forces of attraction between 
bodies obeying Newton’s law of gravita- 
tion. If the attraction is 1 lb at distance 
1 (shown by width of connecting bar) 
the force will be only 14 lb at a distance 
of 2, and only 1/9 lb at distance 3. For 
atoms with the force varying with 1/d5, 
doubling the distance reduces the force 
to 0.03 lb, while tripling the distance 
reduces the force to a mere 0.004 lb, 
entirely negligible. This variation will 
be important to us later in understand- 
ing change of phase during boiling and 
condensation. 

Motion. As we look at Fig. 7 and 8, 
the atoms appear very calm. They 
would look this way only if they had no 
internal energy, that is, their tempera- 
ture would be at absolute zero. At room 
temperature the atoms are buzzing with 
action. Each individual atom bounces 
around rapidly, but stays in one general 
location in the solid tied by molecular 
forces. The hotter the solid, the more 
active the atoms become, Fig 13 a; 
this shows as a temperature rise. 

In the more general case where a 
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1 Vapor molecules zoom through space 
in straight lines, and collide often 


solid is made of molecules, the mole- 
cules may consist of two or more atoms 
each. Molecules as separate units may 
then be represented by the single balls 
in Fig. 7, 8 and 9. Molecules may ab- 
sorb energy in more than the kinetic 
vibration form of Fig. 13a. Within the 
molecule the atoms may revolve about 
the center of the molecule, Fig. 130. 
The higher the rotation speed, the more 
energy the molecule has. The atoms 
may also vibrate in respect to each 
other within the molecule, Fig. 13c. 
These last two forms of energy may 
have no effect on the measured tempera- 
ture, though they may vary with it. 

All these forms of motion show the 
ways in which a solid may absorb or 
give up energy. At a given temperature 
level, individual molecules in a solid 
have varying amounts of energy. But 
considering all the molecules of a mass 
as a group, their internal energies (in 
all three forms) add up to a fixed 
amount per unit of weight for each 
temperature level. 

Liquids. When heating a solid we find 
it melts at a certain temperature. Cer- 
tain solids, like ice, change from solid 
to liquid with addition of heat, but the 
temperature stays constant during this 
heating. How do we explain this with 
our molecular picture? 

As the molecules absorb more energy 
in the solid phase, they bounce through 
greater and greater ranges, with in- 
creasing speed and frequency. The in- 
creasing motion makes the solid expand. 
At a certain temperature level some 
molecules bounce around so hard they 
break away from the attractive forces 
of their neighbors and begin to wander 
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off between the other molecules. They 
follow a curved, winding path under the 
pull of the forces from the molecules 
they pass. But their energy (speed) is 
high enough so they can break away 
each time, Fig. 14. 

Heating the solid does mechanical 
work on the individual molecules and 
increases their motions. It takes addi- 
tional work to break the molecules away 
from the restraining forces holding 
them in place. Molecules absorb this 
type of work as internal potential 
energy. In the melting process mole- 
cules successively break away from the 
ordered pattern in the solid phase, Fig. 
7, until they are all wandering about 
each other in curved paths, Fig. 1 and 
15. They fill the bottom of any container 
holding them, have a level top surface, 
and are closer together at the top. 

Heat absorbed as internal potential 
energy does not affect the average 
speeds of the molecules, so the tempera- 
ture does not change during melting. 
Temperature indicates internal kinetic 
energy of the molecules, that is, trans- 
lational motion only. 

Vapors and gases. Continued heating 
of a liquid raises its temperature, mean- 
ing the speed of the molecules. Again, 
individual molecules have different 
velocities, but the average speed of all 
the molecules corresponds to a definite 
temperature level. 

When the liquid reaches boiling tem- 
perature, the molecules with higher 
speeds (energy) break away completely 
from their neighbors and zoom up into 
the space above the liquid. These mole- 
cules do additional work in breaking 
away from the force of their neighbors, 
which they absorb as potential energy 
and which slows them down to the av- 
erage speed (temperature) of the 
liquid molecules. This work they have 
absorbed as internal potential energy. 

So we find that temperature of a 
boiling liquid stays constant until all 
the liquid changes to vapor. Once all 


* the liquid has evaporated, the molecules 


soar through space at high speeds, in 
practically straight-line paths, Fig. 16. 
They travel at speeds of 15 to 70 miles 
per minute at ordinary room tempera- 
tures. The molecules collide with each 
other and the container walls billions 
of times in one second. Speeds increase 
with heating and, of course, the tem- 
perature goes up. The vapor or gas 
(the difference is arbitary) occupies 
much more space than the liquid for 
the same weight or number of mole- 
cules. 

Next installment will review the 
meaning of energy and pressure and 
study gas laws—in a forthcoming issue. 
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WHEEL CASING, in which turbine runner models are tested, is 
mounted in a 7-ft-head tank pressurized by two 300-hp 9500- 


Hydro test stand 
develops 300-ft head 


& On June 14, 1956, a group of tech- 
nical-press editors attended a preview 
of a new high-head hydraulic-turbine 
test stand in the S Morgan Smith lab- 
oratory at its main plant, York, Pa. 
This laboratory now has five stands for 
testing models of hydro turbines, 
pumps, pump-turbines and other hy- 
draulic equipment. 

1. A low-head open-flume test stand 
is used for basic research and running 
formal acceptance tests on francis, kap- 
lan and propeller turbines. Models 
with a 16-in. discharge are tested under 
a 10-ft head. 

2. A pressurized system was built in 
1941, as the company’s first cavitation 
laboratory, to test models of the high- 
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head (105-ft) kaplan-turbine project 
on the Negro River in Uruguay. Test 
heads up to 50 ft are available and 
12-in. models with complete spiral cases 
and draft tubes can be tested in this 
stand. 

3. A horizontal-shaft impulse stand 
is used primarily for basic research on 
impulse-turbine runners and nozzles. 
Bucket and splitter designs, number of 
buckets, wheel housing proportions, 
also size and shape of jets are inves- 
tigated. 

4. Designed originally for testing 
fixed- and adjustable-blade axial-flow 
pumps, the pump-turbine stand can now 
test mixed-flow centrifugal pumps and 
pump-turbines. Models with eye di- 
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gpm pumps in this hydraulic laboratory. A 300-hp, O- to 
6000-rpm, eddy-current dynamometer measures turbine output 


ameter up to 12 in. can be tested un- 
der heads up to 85 ft. 

5. The company recognized the neces- 
sity of reliable numerical results to 
successfully develop turbine runners 
that meet the needs of higher speeds, 
smaller diameters and reasonable set- 
tings for any head. Accordingly, in 
1952 they decided to build the high- 
head test stand, shown in the photo, 
that can provide a 300-ft head. 

The wheel casing, in which the model 
of a turbine runner is tested, is 
mounted in a 7-ft-diameter head tank. 
An elbow draft tube for the test run- 
ner discharges through the bottom of 
this tank into a 5-ft-diameter discharge 
tank. A 300-hp, 0- to 6000-rpm, eddy- 
current dynamometer measures turbine 
output. 

Suspended from the dynamometer 
frame the wheel case, including the 
wicket gates and operating mechanism, 
stay ring, bottom ring and head cover, 
is supported independently of the head 
tank and other parts of the pressurized 

(Continued on page 194) 
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Routine service 
and maintenance 


Preporatory and clean-up 
refueling operation 


Fueling operation 


Supervision, 
special services 


Maintenance possible 
only during shutdown 


Man-hours devoted to various services and operations depend on cycle of nuclear-fuel charges. 
Work on primary loop and reactor concentrates at the time reactor is out of service for refueling 


Skillfully planned operating programs keep 


First of a 3-part article details auxiliary systems serving 
a reactor, outlines major aspects of refueling operations, 
lays down the important aims of industrial hygiene control 


® To say THAT the principal difference 
between conventional and _ nuclear 
power plants lies in the heat source is 
an oversimplification: They differ in 
other important respects too. Steam 
power plants of any kind, however, do 
have certain things in common. 

Progress. Many modern steam plants 
run automatically, needing a minimum 
of attention. But nuclear plants, start- 
ing with a large number of unknowns 
a few years ago, had to be built with 
extreme precautions in their design. 
Experience has shown that many of the 
precautions can now be relaxed. But 
techniques in handling some opera- 
tions have become very specialized. 
The reason is SAFETY. 

In addition to hazards of high tem- 
perature and pressure the nuclear plant 
has an unseen one, RADIATION. Sealed 
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systems must contain the heat-transfer 
medium, and shielding must protect 
personnel from dangerous exposure. 
Radiation complicates the entire serv- 
ice and maintenance program. An ex- 
tensive industrial hygiene program 
must protect against radiation and con- 
tamination hazards. Specially trained 
personnel have to be used to assure 
safe plant operation. 

Personnel. Economic necessity dic- 
tates employing as few operators as 
possible in any power plant. To aid 
this aim, the designer keeps in mind 
both serviceability and maintainability. 
Both designer and contractor must un- 
derstand the importance of these early 
in the program. Without them an in- 
efficient service and maintenance pro- 
gram results, or expensive alterations 
are needed in the near future. 
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Generally a nuclear power plant may 
be run with a fixed size crew for serv- 
ice and maintenance once operation 
starts, Fig. 1. With construction com- 
pleted, plant personnel handle all nor- 
mal functions. The initial cycle starts 
with the first fueling and ends with the 
first refueling shutdown. The repeat- 
ing, second cycle then starts after the 
first refueling with resumption of en- 
ergy output. Fig. 1 assumes that all 
training of personnel was completed 
during construction. 

To minimize shutdown time, prepara- 
tion must be thorough. Well before 
anticipated shutdown, key personnel 
break away from routine duties to make 
preparations. Major items of primary 
plant maintenance must also be done 
during shutdown for refueling. Little 
maintenance can be done during plant 
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? Primary-system loop centering on reactor core must be served by eleven differ- 
ent auxiliary systems for safe operation and maintenance while carrying the load 


nuclear power plants on line: 1 


By R E CREWS and J M YADON 
Westinghouse Electric Corporation 


operation because radiation hazards 
make the primary system almost com- 
pletely inaccessible. 

Contrasting with conventional plants, 
the nuclear plant must be shut down 
for refueling. This can only be done by 
opening and recharging the fuel con- 
tainer. Recharging can be dangerous 
and special precautions are taken. We'll 
say more about this later. 

After shutdown all personnel may 
return to routine duties except those 
handling tasks supplementary to refuel- 
ing. Fig. 1 shows supervision and 
special services enveloping the entire 
service and maintenance program. Re- 
actor systems with multiple loops and 
standby facilities can be arranged to 
reduce shutdown time to a minimum. 

Because of rapid advances in tech- 
nology, many methods we’ll talk about 


here mav soon become obsolete. but fun- 
damental ideas should not change much 
in the near future. Though we'll talk 
about watercooled water-moderated re- 
actors, much of our discussion also ap- 
plies to other types of reactor plants. 


SERVICING FACILITIES 


Nuclear - power - plant servicing will 
include many operations used daily in 
conventional plants. Keeping in mind 
the demand for cleanliness and person- 
nel safety in nuclear power plants let’s 
look at the special servicing facilities 
needed, Fig. 2. 

Charging system supplies makeup 
water for the primary system of the 
reactor and water for filling, purging 
and backflushing as needed. Water pur- 
ity must be well above present com- 
mercial standards. An auxiliary water 
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purification system treats the water. 
Instrumentation measures the tempera- 
ture, pressure, flow and purity of the 
charging water. Chief operator directs 
manual operation of the charging sys- 
tem. 

Purification system removes dissolved 
and suspended impurities from the pri- 
mary coolant. Normally a bypass sys- 
tem, it operates continuously when the 
plant runs. Before startup and after 
shutdown it may run _ intermittently. 
Strainers, filters, demineralizers and 
piping comprise the system. 

This system serves as extra insurance 
that the primary coolant remains free 
of foreign elements. Operating the sys- 
tem involves (1) sampling water to 
check cleaning effectiveness (2) flush- 
ing filters and strainers (3) replacing 
demineralizer resin periodically. 

The system runs automatically after 
manually setting the flow rates. Pres- 
sure drop across filters and strainers 
shows need for back-flushing. The chief 
operator directs this manual operation. 

Sampling system made up of piping, 
valves and collecting vessels draws off 
primary coolant samples to check its 
conductivity, pH, concentration of dis- 
solved gases, concentration of suspended 
and dissolved solids, and radioactivity. 
Sample analyses help to (1) determine 
additives to be injected into system, or 
(2) correct operating procedure. The 
system, manually operated, helps to 
check the primary system chemistry 
periodically. 

Injection system consisting of piping, 
valves and storage tanks adds inhib 
tors to the primary coolant system. 
The system, manually operated, helps 
control primary-system chemistry. 

Pressurizer and degasifier system 
controls pressure of the primary sys- 
tem and bleeds off unwanted free gases. 
Intermittent heating of the water or 
spray cooling of the vapor in the pres- 
surizer vessel regulates the primary 
coolant pressure. The vessel also acts 
as the surge tank for the system. Vent 
connections bleed off the free gases re- 
leased by corroding action and irradia- 
tion of the primary water. 

Instrumentation and controls allow 
automatic or manual pressure regula- 
tion after start up. Plant operators 
usually contro] degasification opera- 
tions manually. 

Reactor controls and instrumentation 
help match reactor power output to 
demand on the plant. Three principal 
parts make up the reactor plant: (1) 
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NUCLEAR PLANTS continued 


Reactors need special auxiliary systems 


pressure vessel and reactor core (2) 
piping loop through which the coolant 
flows (3) steam generator. Negative 
temperature characteristic of the water- 
cooled water-moderated reactor aids 
control stability. Positioning control 
rods in the reactor core controls the 
power output. 

Automatic control regulates the rods 
within the operating power range. Re- 
mote manual control usually regulates 
during startup and shutdown opera- 
tions. The system scrams the reactor 
when trouble arises. 

Instruments measuring flow and tem- 
perature in the secondary steam system 
feed control signals back to the pri- 
mary controls. The controls regulate 
the power output and keep the primary 
coolant temperature within narrow lim- 
its. Using differential pressure cells, 
servomechanisms, resistance thermome- 
ters, magnetic- and vacuum-tube am- 
plifiers and other precision instruments 
assures accuracy and reliability of con- 
trol and allows isolating the control 
stations from the reactor. 

Reliable and sensitive nuclear instru- 
ments measure conditions within a re- 
actor. These include fission counters, 
compensated ion chambers and BF-3 
(boron trifluoride) proportional coun- 
ters. Amplifiers adapt these instru- 
ments to conventional switches and re- 
lays used at control stations. Mounting 
this equipment on chassis makes it poe- 
sible to remove the control components 
as a group for easy service and main- 
tenance procedures. 

Primary-plant-control system regu- 
lates the pumps, valves, heaters and 
auxiliary systems that handle the pri- 
mary coolant. This contro] system sup- 
plements the reactor control system. 
Instruments show coolant flow, tem- 
peratures, pressures; positions of con- 
trol rods and primary valves, pump 
status, etc. Alarms alert operators to 
abnormal conditions. 

Hydraulic service system boosts re- 
mote operation of large components, 
such as cylinder-operated valves. The 
system has a pumping station and dis- 
tribution piping to pilot and main 
valves and may supply pressure head 
for the purification system. This sys- 
tem uses pure water to avoid contami- 
nating the coolant. The system runs 
automatically after manual starting. 

Reactor cooling system dissipates the 
heat generated in the reactor imme- 
diately after it is shut down. As the 
plant cools, additional makeup water 
maintains system pressure. High-pres- 
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sure storage flasks act as an auxiliary 
system to supply this additional pure 
water. These systems may operate in- 
dependently or simultaneously. Both 
act as reactor safety features. 
Shutdown systems include the con- 
trol system, which may be used to shut 
down a reactor manually in normal 
fashion or automatically under emer- 
gency conditions. A chemical shut- 
down system may be provided as a 
back-up when normal controls become 
inoperative or reactor control rods 
stick. This system has a chemical stor- 
age tank, pumps and piping to inject 
chemical poisons into the primary cool- 
ant system. They halt the chain reac- 
tion and shut down the reactor. This 
system would be manually operated and 
strictly on a back-up basis. 
Pressure-relief system operates when- 


ever pressures rise too high from over- _ 


charging, thermal expansion, or a 
severe transient. This safety system 
uses pressure-activated relief valves. 
The chief operator normally controls 


_ the system pressure for usual condi- 


tions. 

Discharge system handles water 
taken from the primary system. It also 
bleeds off water during heat up, drains 
the loop, drains a component, and han- 
dles effluent from a servicing operation 
such as back-flushing of filters and 
strainers. The system also acts as a 
disposal facility for radioactively con- 
taminated resin from the demineralizer. 
The system is controlled manually. 

In addition to these 11 systems there 
are other minor systems, including: 
temperature monitoring, radiation mon- 
itoring, high-pressure air, air condi- 
tioning, fresh-water cooling, makeup- 
water purification. The latter tend to 
be conventional in design. 


REFUELING OPERATION 


Taking the depleted fuel out of the 
reactor vessel during refueling raises 
the greatest hazard to personnel. Ra- 
dioactivity and heating drop quickly 
upon reactor shutdown, but remain 
high enough to be dangerous if the fuel 
is not handled with proper caution. 

The refueling operation uses special 
techniques and equipment, such as un- 
derwater handling and heavily shielded 
containers. Effective shielding, moni- 
toring equipment, protective clothing 
and decontamination facilities must be 
used. The refueling crew consists of 
a minimum number of men to reduce 
the exposure in an accident. Despite 
the extremely remote possibility of an 
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accident the plant is usually cleared 
of all persons except those needed dur- 
ing refueling. 

Refueling needs a good deal of prep- 
aration. Practice dry runs are usually 
made using the handling equipment. 
All lifting gear, chains, cables, hoists 
are thoroughly inspected and tested. 
Additional auxiliary shielding like tem- 
porary barriers or water-flooded trans- 
fer canals or both are needed. Shielded 
storage space, usually underground, 
permits isolating the depleted fuel as- 
sembly while giving maximum access 
to the primary system. 

Before opening the pressure vessel, 
the filters and demineralizers remove 
radioactive corrosion products and 
other foreign matter from the coolant. 
The worst situation occurs when a fuel 
element ruptures and releases fission 
products into the coolant. Then filtra- 
tion and demineralization have to be 
continued for an extended period. 
Sometimes chemicals may be used to 
aid in flushing out the contaminants. 

The industrial hygiene group gives 
invaluable assistance during shutdown 
by monitoring radiation levels, assist- 
ing in decontaminating equipment, ad- 
minstering an overall safety program. 

After removing the depleted assembly 
and before installing the new core, a 
large reactor vessel filter removes any 
foreign residual contamination from 
the coolant. Installing the new core is 
comparatively simple since it is not 
dangerously radioactive except for its 
relatively small startup source. 

During the refueling shutdown with 
the primary system depressurized and 
open, the primary-plant repair, main- 
tenance and replacement of parts can 
be done most effectively. We'll talk 
more about maintenance practices later. 


INDUSTRIAL HYGIENE SERVICES 


A hygiene program aims to prevent 
plant personnel receiving overdosage 
of radiation. This program cannot be 
overstressed or appreciably simplified. 
Maximum allowable human dosage of 
300 milliroentgens per week has be- 
come a widely accepted standard. 

Contamination from minute radio- 
active particles can be dangerous. It 
takes a number of forms including: 
surface, fluid, air-borne and solid. Var- 
ious methods can remove the harmful 
effects: time itself can help because 
radioactivity decays with time; some 
radioactive isotopes, however, have ex- 
tremely long half-lives and must be 
removed. Surface-wiping and rinsing 
affected parts are effective. Sometimes 
chemicals help break loose particles 
bearing radioactive materials. 

Excellent equipment is available for 

(Continued on page 188) 
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A 1955 POWER MODERNIZATION 
AWARD WINNER 


This 289,000 Ib./hr. Riley TURBO 
FURNACE Unit replaces several low 
capacity, low efficiency units and is part 
of a modernization program that has 
resulted in a total of $470,000 annual 
savings on the making of steam by the 
original boilers. A considerable part of 
this saving is due to the TURBO FUR- 
NACE Unit’s high efficiency, low car- 
bon loss in fuel, lower maintenance, 
elimination of flyash disposal problem. 


One of two TURBO FURNACE 
Units and one of a total of 26 
Riley Units purchased by this 
chemical company . . . a total 
steam generating capacity of 
five and one half million pounds 
per bour! 


Riley TURBO FURNACE unit 


Steam Capacity 289,000, 675 psig, 670 F. 


A survey of your plant by a consulting engineer could show you 
ways of making surprising savings in your power costs. 


POWER 


AUGUST 1956 


| 

/ 
| Power \ 
| 
| | il 
HM WS | 
rt = 
| 
108 


TURNS FLYASH INTO PROFITS 


for prominent West Virginia Chemical Company 


The 


Ohace flyash disposal was a major problem fot 
this company. Today Riley TURBO FURNACE 
Units are helping to solve this problem. At 
Plant (A) flyash is reinjected into the TURBO 
FURNACE combustion zone where high heat 
concentration and extreme turbulence converts 
ash to slag; when tapped and cooled, slag is 
‘easily disposed of, resulting in a usable product 
and a substantial savings in net cost of plant 
operation. At Plant (B) another Riley TURBO 
FURNACE unit successfully burns its own fly- 
ash . . . and even flyash from an adjacent dry 
bottom unit. 


... in addition to eliminating flyash disposal, the Riley 
TURBO FURNACE also offers users these advantages: 


Will burn efficiently a wide range of coals, 
oil, gas, lignite, delayed coke, and fluid coke. 
Low carbon loss increases unit efficiencies, 
lowers fuel cost. 

Clean heating surfaces do away with slag 
blowers. 

No stratification of furnace gases. 

Furnace exit gas temperatures are the same 
regardless of fuel. 

No change in pressure parts needed when con- 
verting to solid fuels. 

One level burner operation. 

Higher heat release rates: lower overall height. 


One 


Ce. 


WORCESTER, MASSACHUSETTS 
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RALEY 


FURNACE 


Riley Directicnal Flame Burners use any 
fuel or combination of fuels; available 
with complete sequential automatic control. 


Riley 550 Pulverizers with Tungsten Car- 

bide faced grinding elements resist wear 

and reduce maintenance. 

UNITS WITH RILEY TURBO FURNACES 
ARE DESIGNED FOR ANY 


CAPACITY, PRESSURE, TEMPERATURE 


TURBO FURNACE Units have been 
purchased by Delaware Power & Light 
Co, — three 500,000 Ibs./hr. units de- 
signed for firing fluid coke; Texas Elec- 
trice Service Co. — 825,000 Ibs./hr. re- 
heat unit designed for firing gas, oil 
and Texas lignite; Louisiana Power & 
Light Co. — one 1,550,000 Ibs./hr. 
reheat unit designed for firing gas, oil, 
coal and fluid coke; Kaiser Aluminum 
& Chemical Corp. — two 320,000 
Ibs./hr. units for gas and oil, future 
coal. 
Consult your Riley Representative in these cities for 


complete details about the Riley TURBO FURNACE. 
Worcester, New York, Philadelphia, Buffalo, Pitts- 
burgh, Cleveland, Detroit, Chicago, Cincinnati, Char- 
lotte, New Orleans, Atlanta, St. Louis, Kansas City, 
St. Paul, Houston, Denver (Englewood), Salt Lake 
City, Los Angeles, San Francisco, Portland, Seattle. 
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there’s enough difference to make ALL the difference 


This is just one inspection of extrusion dies through which a 
cast billet heated to a rigidly controlled temperature 

is hot extruded into a “tube shell” ... from which 

Scovill Heat Exchanger Tube is subsequently cold-drawn. 


One of the most highly skilled and critical jobs in the process 
is that of finishing and maintaining these dies. The smooth, 
clean surfaces of resulting shells are essential assurance 
of highest quality in finished tubes. 


It is needless to tell Scovill customers that, while correct alloy 
selection is important to efficient exchanger operation, of equal 
importance is the uniformity and soundness of tubes themselves. 
Scovill Technical Service and tube production methods, 
considered by many the very best in the industry, can give you 
complete assurance on both these essential counts. 


Scovill Heat Exchanger Tube is available in a comprehensive 
range of standard alloys (listed below). 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty © Admiralty © Arsenical Admiralty © Muntz Metal © Naval Brass © Red Brass, 85% © Deoxidized Copper 
Arsenical Copper © Copper Nickel, 10% & 20% © Cupro Nickel, 30% © Aluminum Brass © Aluminum Bronze, 5% * Duplex Tubs 
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Going over these employe records helps .. . 


By ARTHUR E ORIEL, Science Research Associates 


Six dividends from records . . . 
1. Develops full employe potential 
2. Determines merit raises 

3. Supports disciplinary action 

4. Identifies promotable people 
5. Suggests transfers | 


6. Specifies the kind of help needed 


Step up performance 


B® PERFORMANCE IS WHAT COUNTS whether you're talking 
about men or equipment. But it’s much easier to keep 
machinery at top efficiency than maintenance and operating 
men. This truism used to be in the class with the weather 
—lots of talk but no action. But lately some new ideas are 
paying off. Terms like performance evaluation and employe 
development can now be taken out of personnel textbooks 
and put on the shop floor where they belong. Result: per- 
sonnel efficiency. 

Critical-incident method. Once you hire an employe, how 
do you get the best work from him? The critical-incicent 
method offers one way to pick up where effective selection 
leaves off. It was first applied to performance appraisal 
during World War II by Dr John C Flanagan, who is now 
Professor of Psychology at University of Pittsburgh. 

After the war, Dr Flanagan applied his psychological 
know-how and his wartime experience to industry’s personnel 
needs. Results: (1) Battery of aptitude tests based on criti- 
cal requirements of various jobs. (2) Use of critical-incident 
technique to evaluate industrial situations. 

(Turn page) 


WW 


& 
ae 
ane 
| 
age 


STEP UP PERFORMANCE continued 


RESPONSE TO NEED FE 


apecial needa: 
emeracnes- 


10 


W GETTING ALONG 


in worker: Voluntere 
a. Failed to help inors b. 


Personal Characteristics 


arily bhelpe 


inemergenes- 


i 
for extra? 


ING SUPERY PHYSICAL CONDITHC 
t or too tally oo 
ou ’ 


Physical and Mental Quali 


fications 
B. Very 
due to: Great strength or endurance 
uc 


ndurane kee ‘ing. 
Able to do tank 
© heen eyenight: Very 
tasks duc to: Lack Hines; Bye 
Unable to do ‘Tas heavy 4 


WHAT HAPPENED 


DATE ITEM 


tions, 


COORDINATION 
Unable to do 


Work Habits and Abilities 


h minimum of instruct 
ision: c. Failed Learned task information whe 


neound dec i 
ed to remember: instructions, D2-written directions, 
ures. 


NS 


WHAT HAPPENED 


a. Complained about 
distracted others: 
with others. 


Slow mover 
feet, «. Pe 


DATE ITEM 


ACCURACY 
a. Made excessi 
out epecial assis 


INGENUITY 
. Failed to r 
solutio 


4 ARITHMETIC 
Made error 
caleulation 


a 
ateps quires 


minor proble item 
DATE 


4 ALERTNESS 


a. Did not ace p 
1 situatio 


= DEPENDABILITY 
10 a. Left wor! 


Work Habits and Attitudes 


Slow A. Worked efficie 

arily. 

line progress: f. 


Date | tem | 


as late for work: ¢. Sto) ped before 


lief; ¢. Failed to report for overtime 


k without leave; b. W 
di personal work on job; h. 


d. Took excessive re 
Loafed at or between jobe,. 
Neulected assigned task. 


| DATE ITEM 


WHAT HAPPENED 


ZATIONAL PROCEDURES 
job change: ¢- Neglected 4 

nts f. Wan careless with materiale. 
rea dirty. unworkable; h. Violated 
from job: j. Objected to, disobey 


WHAT HAPPENED 


{EPTING SUPERVESEON A 
itici vices 


Performance sheets are made up to classify all the important characteristics of your employes that affect their success 


What is this new method? Program’s evaluation pro- 
cedure is somewhat similar to that of methods men. Original 
researchers, using foremen as observers, studied what em- 
ployes do on the job. But instead of looking at operational 
details, they watched everything—relations with other em- 
ployes, quick thinking, judgment, responsibility, leadership, 
utilizing strength and skill, inventiveness, capacity to learn, 
and many other seeming intangibles that contribute to an 
employe’s success, failure or mediocrity. 

After thousands of critical-incident observations were 
tallied, a definite pattern emerged. Psychologists saw they 
had a framework of key aspects for individual employe per- 
formance—aspects that work for or against overall person- 
nel efficiency. Researchers knew behavior traits they found 
couldn’t be measured with a stop watch. So they didn’t set 
rigid standards. Instead, the crucial, effective-ineffective 
performance elements were classified under 16 headings and 
printed on forms called Performance Records or Incident 
Sheets. 

These recording forms (paper work part of program) are 
designed so supervisors can jot down notes on each employe’s 
critical incidents as they occur. Supervisors can identify and 
classify genuinely critical incidents in a short time. Before 
long the recording process becomes second nature to them. 


Important part of program is what’s done with record- 
keeping results. During several months a wealth of in- 
formation is accumulated on employe records. Then these 
records are ready for interpretation and employe develop- 
ment. This is the next step toward long-range ever-present 
goal of maintaining a high level of personnel efficiency. 

Employe development in action. Does the performance- 
record program work? Reports from users indicate it does. 
One plant foreman said: “In every case where I sat down 
and talked to an employe about his record, his work im- 
proved—maybe only a little, but he did a better job than 
before.” He referred to performance-review phase of pro- 
gram. Here employe and supervisor sit down together and 
interpret the recorded critical incidents. This employe-par- 
ticipation aspect is the secret of the program’s success. 

Conference idea improves communications, but thinking 
out loud does more than that: It encourages the supervisor 
to analyze the critical-job requirements of individual em- 
ployes. It encourages the employe to think constructively 
about himself and his growth potential with the firm that 
hires and trains him. Here are examples of employe develop- 
ment from using this Performance Record. These are from 
maintenance-supervisor reports of a large corporation: 

1. Increased productivity. “I have an employe who kept 
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“ 9 FORT 
DATE [ vem | WHAT HAPPENED 
y 
i DATE [rem | DATE 
A, Did extra wo 
foreman that he 
in apite of difficu 
= 
_ 
if 


WORK HABITS AND ATTITUDES 


PRODUCTIVITY 


PERFORMANCE RECORD 


4 3 


6 


a. Failed to do assigned task; b. Took more time than necessary 
ce. Slowed down unnecessarily; d. Worked at uneven tempo; e. 
Interfered with production line progress; f. Stopped equipment 
unnecessarily 


Finished job 0” time 


despite ne 


DEPENDABILITY 
10 


w construction 


Worked efficiently despit bstacles; B. Was outstanding in 
e performance of his pe an opportunity to slack 
off. 


Did not stop machine 


during minor construction 


be 3 2 1 


for overtime work; f. Loafed at or between jobs; g. Did per- 
sonal work on job; h. Neglected assigned task. 


Checked part 
was being repairee 


ACCEPTING SUPERVISION AND ORGANIZATIONAL PROCEDURES 


1 2 
6 or 
a. Left work without leave; b. Was late for work; ¢. Stopped Did extra work during idle period; Anticipated and noti- 
before quitting time; d. Took excessive relief; e. Failed to report ed foreman that he would be out of work, 


s while machine 
Saved time. 


man job would 


Notified fore aes 


be finished in two 


1] 


of 3 2 2/2 
alg 


Wey 


a.) Refused criticism, advice; b. Opposed instructions; ¢. Ridi- 

led foreman; d. Objected to, avoided, refused job change; 
e. Neglected.to chang ork, equipment; f. Was careless with 
materials, equipment; Kept area dirty, unworkable; h. Vio- 
lated safety procedure ;“T. ected co-worker from job; j. Ob- 
jected to, disobeyed shop rules. 


Refused to try "ew: Wor 


better method. 


k table too cluttered 
to do job properly 


1 2 3 1 
5 
6 
A. Displayed unusual cooperation; B. Accepted disliked job 
without complaint; C. Accepted job change without resistance; 


D. Performed careful checks; E. Careful work reduced serap, 
equipment damage; F. Salvaged parts, equipment; CG. Cleaned, 
checked equipment for repair; H. Reported unsafe condition. 


forgetting jobs given him. Shortly after using the Per- 
formance Record he forgot another job. Talking to him 
did no good. So I made an entry on red side of ledger 
under Productivity heading.” (On incident sheets the red 
side is for incidents of poor performance, while the blue 
side is for good performance.) “I explained that many 
more of these forgetfulness incidents would really put him 
‘in the red.’ Since then he hasn’t forgotten a job or an 
instruction. Without the Performance Record this man 
would still be forgetting jobs.” 

2. Increased initiative. “Since using the Performance 
Record, one of my men who oils conveyors and blowers in 
two plants has been voluntarily reporting bad bearings he 
finds while making his rounds.” 

3. Improved temperament. “One employe has a nasty 
temper that’s caused embarrassing incidents. Since entering 
these on the red side of his Record, we have talked about 
the way his temper disturbed his co-workers. Now he’s 
improving.” 

4. Improved motivation. “One of my men was above 
average in most respects. When shown the blue (effective 
performance) incidents on his Performance Record, he de- 
termined to show himself outstanding in every way he could. 
Fact that he knew his good qualities were recognized is 
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Showing a man his rating at set periods points up areas where he can improve his work, become valuable to you, himself 


helping him do still better, if that is at all possible.” 

5. Improved supervision. “I had considered one employe 
about average for his job. But after keeping the Performance 
Record several good qualities I had taken for granted be- 
came apparent.” 

Case histories. Besides the efficiency improvements caused 
by a supervisor’s employe-development communication with 
people already on the job, the Performance Record has 
other everyday uses for the plant supervisor. All reports 
from companies using this program cite specific examples 
of the way Performance Record information has been a 
basis for making personnel decisions. From the mainte- 
nance-division report above, some case histories are briefed 
below. These are good examples of how to hold performance 
at high level during unavoidable phases of employe turnover. 

1. Transfer problems. “A new-type feeder was to be 
installed on an old machine. But regular journeymen on 
this shift were very busy. Only available man was a transfer 
into the department. He was new to most jobs. In checking 
his Performance Record from his previous foreman, I noted 
favorable entries, showing he caught on quickly. On this 
evidence, I gave him the assignment at once instead of delay- 
ing. He did a fine job and pulled us out of a hole.” 
(Continued on page 204) 
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OPERATORS’ 
NOTEBOOK 


Characteristics 


Know where use 


Thermal expansion of various materials 


1200 


2000 


Expansion- inches per foot 


Temperature - degrees, F 


b> SILICON - CARBIDE REFRACTORIES are 
used for furnace lining because these 
materials are spall and abrasion re- 
sistant, withstand higher temperatures 
than other materials for this purpose. 
Pure silicon carbide does not soften 


Other uses 


or deform below 4175 F. Result is 
higher furnace temperatures without 
slag penetration to cause flyash to col- 
lect on surfaces. 

Under standard ASTM load-bearing 
test of 50 psi at 1500 C, silicon carbide 


shows no deformation. Its modulus of 
rupture at 1250 C is 3300 psi, making 
these hot-strength values much higher 
than for other refractories. Mean ther- 
mal expansion values, compared with 
mullite, fire clay and chrome, are shown 
in the chart. Because of this low rate 
of thermal expansion and high thermal 
conductivity, spalling and cracking are 
greatly minimized. 

Thermal conductivity is about eight 
times greater than for fire-clay refrac- 
tories. Advantage is in air-cooled walls 
and watertube protection. Here, areas 
that do not need high thermal conduc- 
tivity can be backed up with lower- 
cost materials. A smart engineer can 
save money by using this material in 
areas causing trouble. 

Silicon carbide is extremely hard at 
both room and high temperatures. It is 
especially useful where moving fuel 
beds and severe flame erosion are a 
problem as shown in illustrations. 
—Courtesy, Norton Company. Refrac- 
tories Division, Worcester, Mass. 


Ramming and patching 

High temperature cement above is for 
rammed burner rings, floor coverings, 
protection around waterwall tubes, ar- 
mor-block capping and for general 
maintenance. It has air setting proper- 
ties that impart a high dry strength to 
rammed shapes without encountering 
any intermediate softening range. This 
high strength at low temperatures eli- 
minates burning-in or sintering before 
the boiler is placed in service. One 
available product is shipped with right 
moisture content for immediate use. 
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Refractory 
lining-~~ 


Segmental linings 

Refractory linings are used in the ‘ire- 
tube of packaged firetube boilers, as 
shown. Here, lining supports combus- 
tion and protects the metal jacket in 
this critical area because the firetube 
is not watercooled. Refractory seg- 
ments are tongue-and- grooved for 
smaller boilers; large ones use arch 
brick. Be sure to fit these linings with 
expansion space between metal rings. 
This high-temperature material gives 
better flame control with negligible 
spalling and eroding caused by the fuel. 
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Incinerator lining 

Silicon carbide is a must for incinera- 
tor lining in furnace areas. Here you 
need great resistance to slag caused by 
bottles, cans and other abrasive refuse. 
In incinerator above, special shapes are 
used around the access door and in- 
terior of furnace, also in both solid and 
checkered construction to make up the 
baffle walls in the settling-out area. In 
baffle walls, it reduces erosion from fly- 
ash, withstands heat to 3050 F, boasts 
a high resistance to erosion-corrosion. 
Maintenance is greatly reduced. 
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Watertube protection 


INTERLOCKING BLOCKS 


Because of high thermal conductivity, silicon-carbide re- The bonded shapes shown fit around tubes, are mechani- 
fractories are used to protect watertubes. Their uniform cally strong because of their extreme hardness and high 
heat transfer to the tubes prevents burnouts from localized density. Result is that troublesome upkeep of tubes, abraded 
flame impingement. This protection cuts down high heat by moving fuel beds, is reduced. Clinker accumulation is 
losses, but is only possible with these super refractories. also cut down and clinkers can be removed without damage 

Another advantage is that high heat release from hot to refractory blocks. Interlocking block design also insures 
face material supports combustion of fuel to give a more sturdy wall construction. Sketches show how interlocking 
stable operation at low loads. These features add up to design does away with need to cement blocks to hold them 
long tube life. There are many interesting applications. in their place. These features cut down installation time. 


Solid-wall protection 


Space YD ry 


Dip these 
joints --- \ 


WALLS, burned and eroded, can be saved SINGLE-RETORT BOILER, stoker fired, has tongue-and-grooved silicon-carbide lining 
by lining old walls with silicon carbide in trouble area. Air passes behind setting and through openings between: bricks 


-- 


HAND-FIRED BOILER has five courses ion from moving fuel bed. 
of silicon carbide above the grate line Water front and rear arches of this design must be protected from hot swirling gas 
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By STEVE ELONKA, Associate Editor i= 
BEFORE NOW 
a 
Fe 
Armored block ~ 
@) Silicon carbide brick: 


Shut the gage valves and open drain. 
Loosen cap screws, working toward 
center of cover. Replace with guide pins 


HIGH-PRESSURE flat-glass water-level gage with double insert. This gage is on a ] 
boiler in a central station. Other photos on these two pages show servicing work 


Overhaul h-p boiler 
water gages right 


By FRANK PTACEK, Mechanical Engineer, Yarnall-Waring Company 


b& STEPS SHOWN HERE apply particularly to a mica-protected pressure-sealed 
flat-glass insert gage for pressures above 400 psi. Note the following about 
the procedure. Complete repair of the insert can be made in a short time 
with the insert body hot and in position on the boiler. Only one man is needed boda. 

for the work. Gage can be cut into service about one-half hour after the last Clean the body gasket groove with 


cap screw is tightened in place. Here are a few tips relating to the photos. the rounded edge of the tool. Use 
£ (Continued on page 193) sqvare end of tool to clean flat surface 


Press new cover gasket into the recess in the cover. This gasket is made of q Register cover on guide pins; firmly 
aluminum alloy covered on both sides by Fiberglas to provide the necessary move into place with weight sup- 
cushioning. Gasket has six extensions to hold it firmly in cover during overhaul ported on pins. Tighten middle screws 
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Remove the cover from the insert The gage is now ready for removal Loosen the molded body gasket with 
body using the guide pins. Also re- of the molded body gasket, which slotted handle of the gage tool and 
move gasket, glass and mica; see Fig. 10 can be seen at the edge of the opening remove the gasket from the body of gage 


Scrape the gasket face of the gage cover using the square end of the tool in 7 Apply molybdenum-disulfide to body 
Fig. 4 and 5. Also clean the body faces around the cap-screw holes with same gasket groove and screw threads; in- 
tool. Wipe or blow these surfaces clean of all dirt and other particles on them  sert glass in place in body after gasket 


] Cross section of flat-glass type of 1] Insert parts which have been handled and the tools used to 


water gage, showing the various perform the maintenance work described by the photos here 
parts that are given attention in servicing The tools help you do the job much better and more rapidly 
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7 Cap screw assembly 


Shaker and 
cor puller 


CAR PULLER quickly spots coal cars over track hopper. Old 
method tied up stockpile operations while bulldozer moved cars 


Vibrating 
screen 


Hopper 


Movable tripper to “To No.2 
fill all bunkers belt 


No.4 bet 


Bunkers 


ap ap fireboxes 


MODERNIZED coal-handling system meets double steam demand at Hanford atomic- 
fuel production plant. Flexible, it moves coal to and from storage, silo, bunkers 


CAR SHAKER unloads up to 350 tons per hr, eliminates clean- 
out by shoveling, ends bottleneck caused by wet or frozen coal 


Elevator 


WEIGHTOMETER, an integrating, record- 
ing scale, weighs all coal sent to bunkers 


Coal handling—to speed nuclear fuel production 


> Fossit FUELS can’t hold a candle to nuclear as an energy 
source. But without the fuels we’ve used for years, the 
infant colossus, atomic energy, wouldn’t be flexing its mus- 
cles. And as expansion of our atomic-fuel production plants 
becomes necessary, the importance of conventional fuels, 
handling and firing equipment comes sharply into focus. 

To engineers operating the plants, expansion presents a 
familiar problem: How to select and install new equipment, 
how to tie it in with existing units for top efficiency at 
lowest cost. 

Fred Cox Jr, Supervisor, Hanford Atomic Products Opera- 
tion (General Electric Company) puts it this way: “Plant 
expansion almost doubled our steam load. We put in new 
boilers to meet the demand. This meant revamping our coal- 
handling system. We'd been moving cars with bulldozers 
and having men clean the cars with shovels. Wet and frozen 
coal took time. We couldn’t fool around with that now. 

“First we put in a car puller and shaker. Increasing speed 
of No. 1 and No. 2 belts and widening No. 2 belt doubled 
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their capacities. A vibrating screen on the inlet chute kept 
wet coal moving. Bypassing the fines solved crusher over- 
loading. 

“We built a 640-ton silo to hold coal for weekends and 
holidays. A new recording scale weighs all coal sent to 
bunkers. A change from friction to motor drive on the 
under-bunker distributor car and a change to a chain-type 
under-bunker flight conveyor doubled capacity. 

“The electrically interlocked system has a master control 
panel in the boiler room. We can move coal as we please 
from hoppers to bunkers, silo or storage. One man controls 
coal flow from silo to bunkers. This cuts out overtime on 
weekends. The old system would have needed the full crew 
every weekend plus extra hours in bad weather. 

“Big saving is in the automatic controls. We can even 
dump the silo in an emergency (hot coal or fire) without 
using the belts. We’re moving more coal in less time with 
fewer men. Savings in safety and reliability can’t be measured 
in dollars—but add to the return on our investment.” 
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If your hot-water heating system gives you 


the bleed-and-drain blues, try... 


Reverse flow to keep air out of radiators 


By CHARLES J JAHNE 
Mechanical Engineer 


®> Ir sEEMS opp to say that a cool rad- 
iator makes people hot. It does, though. 
Hot under the collar. Airbound radia- 
tors in hot-water heating systems stcam 
up the engineer responsible for opera- 
tion and the people who feel the chill 
in the area that’s supposed to be nice 
and warm. The last named have the 
urge either to make loud noises over the 
engineer’s phone or to bang on the of- 
fending unit. Neither method is con- 
ducive to warming the cockles of his 
heart—or the radiators. 

Regardless of whether it’s an open 
or closed system, the first step in get- 
ting the radiator back on the job is one 
the maintenance man could do in his 
sleep. He wearily sets out with key or 
wrench—and an old tomato can. The 
key or wrench to open the radiator vent, 
and the tomato can to catch the squirt 
that follows the sizzle. With an open 
system, he’s done until the next time. 
But if he’s got a closed system, chances 
are he has to go down and drain the 
expansion tank to boot. 

Most modern systems are the closed, 
forced-circulation type. This prevents 
loss by evaporation and danger of 
freeze-up, permits higher pressures by 
raising the boiling point—mighty de- 
sirable features. Air is necessary in 
this system. But only in one part—the 
expansion tank. Trouble is, it doesn’t 
stay there. For a number of reasons, 
familiar to engineers, it finds its way 
from the expansion tank to radiators 
and convectors. Some air comes in 
with makeup, and little leaks do their 
part. Sooner or later we get around 
to the bleed and drain routine. 

Reverse flow, Fig. 1, may sound like 
a radical departure from accepted prac- 
tice. It is. But it helps lick the air- 
bound headache—and without a lot of 
fancy fittings. In reverse flow, the hot 
water travels a course just the opposite 
of that in a conventional system. The 
circulating pump pulls the water from 


Expansion tank 


va/ve 


Flow contro/ 


Return 


Flow 


Circuleting 
pump 


REVERSING USUAL FLOW in loop or 2-pipe system puts boiler 
on suction side of pump. Returns enter at top of the boiler 


the boiler, sends it out to the radia- 
tors. Returns come back to the top of 
the boiler. It doesn’t matter if it’s a 
loop or a 2-piece system. Since the 
radiator doesn’t care which way the 
water goes through, direction of flow is 
no problem. If it’s a one-pipe loop, 
distribution fittings may be used. 
Where they’re located isn’t important 
so long as they keep the water flowing 
in the right direction and don’t cause 
any restriction. 

The reverse flow method can be used 
with any existing system. Few changes 
—and those inexpensive — should be 
necessary. Reverse the circulating 
pump so the boiler is on the suction 
side. Bring returns back through a 
flow valve on top of the boiler. Elec- 
trically connect the circulating pump, 
flow valve and building or room ther- 
mostats in series. The flow valve won’t 
open unless the pump is running, and 
the pump won’t run unless a thermo- 
stat is calling for heat. Opening the 
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flow valve may draw some air from the 
expansion tank into the boiler. But 
with the pump pulling from the bot- 
tom of the boiler, the air doesn’t stand 
much chance of getting into the system. 
It will return to the expansion tank 
where it belongs. 

Properly filled and checked for leaks. 
the reverse flow becomes a truly closed 
system. Without changing its position, 
the expansion tank is automatically 
connected to the return rather than the 
flow side of the boiler. It still protects 
the system from surges, but no air can 
be forced into the water stream. Fur- 
ther, since it’s good practice to intro- 
duce feedwater into the boiler through 
the return piping, any entrained air 
simply bubbles off and goes to the ex- 
pansion tank. 

Reverse flow gives a simplified sys- 
tem devoid of extra fittings. In chang- 
ing an existing system or designing a 
new one, reverse flow ends need for re- 
peated venting and adding water, 
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Resipuat Fuets, also called No. 6 
oils and bunker-C, are truly the residue 
from the crude oil remaining after 
gasoline, kerosene, heating oils and 
diesel fuels have been removed at the 
refinery. Most of the compounds of 
sulfur, vanadium and sodium remain 
in this residue. In effect, there is a far 
higher concentration of these harmful 
compounds in the residual than there 
was in the crude oil itself. 

Sulfur problems have been recog- 
nized by engine builders and operators 
for many years. Most diesel builders 
recommend, when you use a 1% sulfur 
fuel, that a Supplemental List I or 
Series II lube oil be chosen for the 
engine. By comparison, a 1% maxi- 
mum sulfur fuel might be considered 
good, when you recall that many resi- 
dual fuels contain 3 to 344% sulfur. 
So a No. 6 fuel of 1% maximum sulfur 
commands a premium from 15 to 25c 
a barrel, when available. Exact pre- 
mium varies with the location. 


129 


Port blocking by carbonaceous material. 
a condition sometimes met in the 2-cycle diesel 


This is 


AFTER 


Unfortunately, even 1%-maximum- 
sulfur No. 6 fuels may contain much 
vanadium or sodium, or both. Com- 
pounds of these elements can be se- 
riously harmful to certain parts of 
diesel engines, gas turbines and boilers. 

Wear rates of cylinder liners and 
piston rings may be as much as three 
times as high with residual fuels, or 
blends, as with straight diesel fuel. 
Though engineers disagree on the cause 
of wear—corrosive acids formed during 
combustion or the harder carbonaceous 
sulfur-containing deposits—sulfur ox- 
ides are bad actors. 

Sulfur trioxide is responsible for 
most of the deposits and corrosion. 
When it is reduced to sulfur dioxide, 
there are far fewer troubles from these 
causes. This is true for diesels, gas 
turbines and boilers. An additive can 
be introduced into the fuel oil that 
causes the reduction of sulfur trioxide 
to sulfur dioxide, with a consequent 
lowering of the dewpoint. 
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Same type of engine as at left after using a fuel- 
oil additive for one year. Note how clean ports are 


How additives can make your residual 


Vanadium and sodium. Damaging 
effects from these two elements are now 
well known. Vanadium, as the pent- 
oxide, and sodium, as the sulfate, are 
known to be extremely corrosive to 
even high chrome steels at tempera- 
tures in the 1200-F range. 

Corrosion problems caused by these 
compounds are not confined to any 
specific application of residual fuels. 
In gas turbines burning residual fuel, 
the rotor buckets and nozzles are likely 
to be corroded by minute quantities of 
vanadium or sodium, or both, present 
in the fuel. Operators of oil-fired boil- 
ers have long faced the serious prob- 
lem of corrosion attack of steels, in- 
cluding alloys, in superheater tubes, 
spacers and hangers. This corrosion 
is accompanied by slag deposits, which 
cannot be removed by air or steam 
soot blowers. 

Diesel-engine pistons, photo above 
right, often suffer wastage of the metal 
in the head, resulting in cracked pis- 
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By R S NORRIS, Fuels & Lubricant Consultant 
R S Norris & Associates 


a residual fuel 


PISTON HEAD shows metal wastage tiaceable to using 
in a diesel. 


Additives can stop this 


fuels burn better, cleaner 


tons. While this is often passed off 
as “burning,” from improper function- 
ing of the injectors, inspection reveals 
pitting, corrosion and vanadium de- 
posits. Likewise, a close look at ex- 
haust valves and flame rings, from cer- 
tain types of diesels burning heavy 
fuel, shows the same conditions. 

Recognizing that these oil-soluble 
elements are present in the fuel and 
cannot be economically removed, one 
approach is to render them harmless 
in the process of combustion. Acids of 
the sulfur oxides can be neutralized by 
the presence of alkaline-earth metals, 
available upon combustion to react with 
the sulfur compounds. 

Vanadium and sodium compounds 
are corrosive only when in a liquid or 
a molten state. So it is possible to 
cause them to pass harmlessly out the 
stack by introducing into the fuel an 
additive that combines with the vana- 
dium and sodium compounds to raise 
their melting point. A group of addi- 
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tives, known commercially as Barsap, 
perform these functions and hold some 
promise for operators of diesels, gas 
turbines and boilers burning heavy fuel. 

Where sulfur acids cause trouble, 
these additives are generally alkaline- 
type compounds. Aluminum and sili- 
con compounds are effective in mini- 
mizing corrosion due to vanadium and 
sodium in the fuel. Typical primary 
materials successfully used to date in- 
clude magnesium, barium, calcium, 
aluminum and magnesium - silicon. 
These are generally used singly, but 
combinations are also applied, depend- 
ing on operating conditions and fuel. 

Case histories. These additives have 
been used in more than 20 motorships 
burning heavy fuels, some for more 
than 18 months. Three, powered by 
9-cyl 2-cycle 25 3/16x45 11/16-in. 
double-acting Fiat engines, suffered 
metal wastage of the flame rings in the 
lower combustion chamber and _cor- 
rosion of the piston heads. Since using 
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the additive, both these conditions have 
been brought under control. 

One of the most gratifying results 
in all these motorships is the cleanli- 
ness of the intake and exhaust ports. 
The deposits burn out of these ports 
because these additives contain rela- 
tively high percentages of metals in 
oil-soluble form. They act to lower the 
surface ignition temperature of the car- 
bonaceous deposits. 

Steam boilers. Tests for 23 weeks 
on a Foster Wheeler type SA 650-psi 
825-F 150,000-lb-per-hr boiler also show 
promise. Operators of this unit always 
had a slagging condition on the super- 
heater and waterwall tubes, often 
bridging between the tube rows. Even 
more troublesome were the air-pre- 
heater deposits. They were wet, black, 
highly acidic soot that packed the pre- 
heater section, also causing corrosion. 

During the test period with the addi- 
tive there were still some deposits in 
the superheater section, but it was ob- 
served that the porous scale clung to 
the tubes only in small areas. The 
scale could be easily brushed off by 
hand during the inspection. Preheater 
deposits were dry and powdery. Soot 
blowers, recently installed, will, it is 
believed, remove the deposits easily 
and keep them under control. 

Similar conditions were noted in a 
boiler of a C-2-type cargo vessel. The 
chief of this ship reported he found 
it necessary to blow tubes only once 
instead of twice daily. Also, the soot 
and corrosive byproducts of combus- 
tion from the stack were minimized. 
Another troublesome problem that was 
eliminated by using the additive was 
burner failures caused by slugs of water 
present in the fuel. The water came 
from ballast not removed from the tank 
prior to bunkering. By emulsifying the 
water into the fuel, boiler-burner fail- 
ures are prevented. 

Corrosion problems still exist—not 
all of them have yet been solved. But 
it is this writer’s opinion that an easily 
applied oil-soluble additive holds more 
promise than the injection of materials, 
such as dolomite, kaolin, magnesia and 
the like, into a combustion chamber. 
While the additives discussed in this 
article have proven themselves in serv- 
ice they are not a complete panacea for 
all operating conditions met in service. 

Conditions vary from one plant to 
another and from one engine to the 
next. Only by study and tests can you 
evaluate the relative merits of a given 
method for making a fuel more agree- 
able to an engine. The writer feels 
that particle size and intimacy of con- 


. tact between the metallic portion of the 


additive and the vanadium and sodium 
of the fuel ash are of importance. 
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Sure, you know moisture’s in 
the system when you have a 
freeze-up. But what happens 
when you don’t get that warn- 
ing? Here’s the low-down on 


how to avoid a breakdown 


By JOHN BOPP Ansul Chemical Company 


Refrigeration's No. 1 problem 


> Moisture is the No. 1 enemy of re- 
frigeration systems. It can sneak in 
like a thief in the night. In insidious 
fashion it pursues its destructive course 
unseen and often undetected until the 
engineer sees its effects. Even then, he 
may be tricked into treating the symp- 
toms rather than the cause. Once in, 
moisture is mighty tough to get out. 
Experts estimate that almost 80% of 
all system breakdowns can be traced 
to it. 

Drying a system is a must if a break- 
down is to be avoided. Let’s take a look 
at what moisture does. First, at low 
temperature, it freezes, turns to ice. 
Result: Freeze-up of expansion valves, 
capillary tubes, evaporators. These in 
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turn can cause serious trouble or hreak- 
down. Second, it forms acid, which 
forms sludges that clog lines, valves 
and tubes. Sludges make the compres- 
sor work harder and hotter, which 
means more moisture, more acid, more 
sludges, more trouble. 

Rusting is the result of free water in 
the system. Too, since many common 
refrigerants hold little free water in 
solution at expulsion-valve tempera- 
tures, we’re warned of the presence of 
water by a freeze-up. But if only a lit- 
tle moisture is present, or low-side iem- 
perature is above 32 F (air condition- 
ing, for instance), we don’t get the 
warning freeze-up. Instead, the slow 
but deadly attack of “acid corrosion” 
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LAYOUT of typical mechanical railway refrigeration unit. Keeping system mois- 
ture-free is a big factor in required dependability for transport of perishables 


INDICATOR FITTING of the drier unit mounts in easily readable pos'ticn. The 
window contains an element that changes the color depending on mo'stuie content 


SIMPLIFIED CARTRIDGE CHANGE, with diier mounted in any position, needs no 
valving. Old cartridge screws out, new one in. Hand tightening gives leakproof seal 


begins because many refrigerants form 
hydrochloric acid when in contact with 
moisture. And it’s almost never de- 
tected until real damage is done. 
Extent of corrosion depends on (1) 
the amount of acid (2) temperatures 
and (3) length of time the system oper- 
ates in an acid-forming condition. Hy- 
drochloric acid reacts with iron and 
copper, forms iron and copper chlor- 
ides. Iron chlorides only, in the sys- 
tem, mean corrosion has just started. 
Presence of copper chlorides indicates 
considerable corrosion because copper 
and the acid have a slow reaction rate. 
Insulation breakdown in electrical 
areas of hermetic systems can be due 
to acid. Little is known about what 


—get it out of your system 


actually causes the breakdown. ?rob- 
ably higher temperature complicates 
the action. But moisture is believed to 
be the real culprit because it produces 
the acid in the first place. With break- 
downs, short circuits can occur result- 
ing in motor burn-outs. In this exces- 
sive heat, oil and refrigerant combine 
to produce more acid. This causes 
burn-out of one replacement motor after 
another unless the acid is removed by 
thoroughly cleaning the system. 
Engineers have waged battle on the 
moisture problem in mechanical-refrig- 
eration systems for almost a hundred 
years. It’s gradually being won and a 
new gel-type activated-alumina drier 
unit is one of the big reasons. It has 
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generous drying area, because of its 
pellet form and, even saturated with 
water, it picks up more than 4.5% of 
its own weight of hydrochloric acid. 
The unit’s design provides for moisture 
detection at a glance, (photo, p 122). 
Manufacturers use corrosion-resistant 
materials and go all out to provide dry 
refrigerants and systems. The same 
airtight care should be the aim of tie 
operating engineer. Moisture has the 
nasty habit of getting into any system 
despite the best of care. When it does 
—and nothing is done about it—the 
equipment is headed for the scrap heap. 
Beat moisture to the punch by knowing 
when it shows up and how to get rid 
of it quickly. Let’s get started now. 
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MECHANICAL POWER TRANSMISSION 


Ray Seitz, plant engineer at 
Chas Pfizer & Co, Brooklyn, 
solves his mechanical-power- 
transmission problems the eas- 


iest way. His formula . . . 


Regular maintenance + adequate spares 


b> “We RARELY HAVE any special prob- 
lems with mechanical-power-transmis- 
sion maintenance,” says Ray Seitz, 
plant engineer at the Brooklyn plant 
of Chas Pfizer & Co, Inc. “Weaving it 
in with general plant maintenance takes 
care of the situation. 

“Our big problem is fitting the neces- 
sary equipment into the available space. 
This means some juggling at the design 
stage. At one point we even had to 
build a penthouse with a skylight to 
permit assembly and maintenance of an 
agitator drive. But once these initial 
space problems are hurdled, regular 
plant-maintenance routine takes care 
of practically all power-transmission 
problems.” 

His well-thought-out program can 
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work for you, too. Here is the setup: 

A team of four experienced lubrica- 
tion and belting men under Machine- 
shop Foreman Gus Stracke covers the 
plant two to three times a week. They 
see that all equipment is properly lubri- 
cated, following oil supplier’s recom- 
mendations. They also check belts for 
tension, alignment and wear, listen for 
unusual noises, look for hot bearings. 

When they find trouble, they imme- 
diately report it to the department su- 
pervisor. It’s his responsibility to get 
repairs made. 

Sometimes equipment needs general 
overhaul. For gears in severe service, 
this means taking unit out of service, 
replacing with a spare, stripping down 
and rebuilding completely. Then re- 
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built unit is put into spare mechanical- 
parts storage. 

As much as possible, Seitz buys 
standard equipment. This cuts down 
spare parts’ inventory, avoids headaches 
if something goes haywire. 

It also pays off for the other Pfizer 
plants in Groton, Conn. and Terre 
Haute, Ind. All three plants circulate 
a list of spare parts, so each plant 
knows what spares are available in the 
others, can call for fast help in an 
emergency. 

Future plans call for setting up an 
inventory of plant equipment, with a 
check list of what repairs are made to 
each piece. This will cut down need 
for relying on memory when deciding 
whether it is time to replace units. 
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SAVING SPACE is major problem all through the plant; 
30-hp motor driving this compressor was moved from 
floor to present position to conserve aisle space. New 
units are purchased with the drives mounted on top 


Skylight 


V-belt 
drive 


Worm gear 
orive 
I-beam support ~~--Agitator 


shaft 


Penthouse 
| Floor 

| 


process tonk 


LOW HEADROOM above large process tanks requires 
ingenuity to provide for power-transmission mainte- 
nance. Here Pfizer engineers built a skylight in the 
roof so the shaft and agitator blades can be removed 


LADDER STATIONS near point of use eliminate extra 
trips, save maintenance crew's time. There is at least 
one such station on each floor of each building in the 
plant. Safety department inspects all ladders monthly 


LUBE AND BELTING storage room is focal point for 
preventive maintenance. Oilers start out here, cover 
entire plant 2 to 3 times every week. These men also 
check for loose belts, unusual noise, hot bearings 


GEARS get complete overhaul when necessary. Unit is 
replaced by a spare so production continues. Then 
millwright shop strips it down, replaces worn parts, 
reassembles, sends it to spare mechanical supplies’ room 


EASY ACCESS to transmission equipment in out-of-the- 
way spots saves many potential headaches. Here 
mechanic checks bearings on head frame of box con- 
veyor running over roof from packaging to storage dept 


ELECTRICITY 


MOTOR-GENERATOR ond controls in typical ‘‘package’’ of a variable-speed de drive 


How much attention must we 


Dc motors are coming back into the plant because more 


present-day machines require a wide range of speeds. 


Packaged power and control units provide dc on the spot 


® As MORE AND MORE INDUSTRIES get 
in line with automation there'll be 
greater need for electric motor drives 
with wide speed range. In the one-hp to 
200-hp class, demand is being met by 
packaged de drives. If you don’t have 
any in your plant now, chances are 
you'll have one or more to take care of 
in the near future. Variable-speed drive 
consists of separately excited de motor, 
control station and the “package” that 
contains ac-to-de conversion equipment, 
controls, overload and short-circuit pro- 
tection, etc. Some manufacturers use 
rectifiers in smaller sizes (3 hp and 
under), but most packaged drives con- 
tain motor-generator sets to produce de. 
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Packaged drives are designed for as 
little maintenance as possible, but 
where there’s de equipment good main- 
tenance is a must if you want to stay 
out of trouble. Units are built with easy 
installation in mind, too. Motor-genera- 
tor bases are part of enclosure, and 
usually don’t have to be bolted down. 
With most models you wire directly to 
terminals of units since starters and 
protection are included. 

What you can do with drive depends 
on the particular model. Most manufac- 
turers design drives on the “building 
block” principle. Drives can be modi- 
fied to give you many combinations of 
control by using different control sub- 
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assemblies. Besides basic motor field- 
resistance speed control you can get 
armature voltage control, or combina- 
tion for widest speed range; regenera- 
tive and dynamic braking; reversing 
and jogging. Some manufacturers offer 
optional electronic control that provides 
close speed regulation, extra-wide speed 
ranges, torque limitation and controlled 
acceleration and deceleration. Control 
devices for constant-tension calendering 
machines are easily incorporated. Multi- 
motor drives are available where several 
motors are driven by the same “pack- 
age.” 

Easy maintenance js feature of the 
packaged de-drive design. The “building 
block” method enables you to replace 
parts quickly and get drive back in 
operation. Cabinet designs are such that 
motor-generator sets are easily removed 
for servicing when necessary. Let’s take 
a look at major parts of a system and 
see what regular maintenance you’ll 
have to give them. 

1. Air intake. The packaged drives 
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MAINTENANCE of package-drive power units calls attention to brushes, commutators, bearing lubrication, cleaning air filter 


give packaged drives? 


are forced-ventilated or “pressurized,” 
usually by blower on motor-generator 
shaft. Some packages have separate 
blower driven by small ac motor that 
starts automatically with motor-genera- 
tor set. All the blower motor requires 
is a real close look, and perhaps a few 
drops of oil if bearings are not sealed 
type. Air-intake filters need regular at- 
tention. How often they must be cleaned 
and re-oiled naturally depends on how 
dirty the atmosphere is. In a dirty at- 
mosphere, clean frequently until ex- 
perience shows how often you should 
do it. In a clean atmosphere, service 
filter at regular intervals to make sure 
it’s not forgotten altogether. Inclosed 
electrical equipment depends on good 
ventilation for proper cooling. If air 
supply is cut off temperature climbs 
sharply. In line with this, keep a look- 
out that other machinery, packing cases, 
etc., don’t block intakes and outlets. 
2. De brushes. Generator in package 
and de motor on machine have brushes 
that gradually wear away and must be 
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replaced. Modern de machines are de- 
signed so brushes are easily removed 
and new ones inserted, but brushes 
must be properly seated—shaped to 
contour of commutator. Since a lot can 
be said on this subject, maintenance 
personnel who are familar only with ac 
machines should take a refresher on 
brush maintenance. Take care that 
motor windings don’t become covered 
with carbon dust. Watch out that brush- 
seating compound, if used, doesn’t plug 
up mica segments between commutator 
bars. 

3. Commutator. Properly function- 
ing commutator is smooth, has brown 
commutating film, and shows no spark- 
ing. It requires no attention for years 
other than to make sure undercut 
spaces between bars are clean down to 
the mica, and are not becoming plugged 
by dirt. Black spots or streaks, pitting 
and sparking are signs of trouble, per- 
haps indicating that commutator is 
grooved or out of round. Sanding or 
grinding in place may correct trouble, 
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but occasionally it may be necessary to 
remove armature and turn down com- 
mutator. 

4. Contactors. Although contacts 
have long life, as renewable parts they 
must be inspected at regular intervals. 
It’s a good idea to become familiar with 
a circuit, and know the function of each 
contactor and relay. Stock spare coils 
as well as contacts. 

5. Bearings. Smaller units may be 
equipped with sealed bearings that 
require no lubrication, but larger units 
will have standard ball or sleeve bear- 
ings that need periodic lubrication. 

6. Exciter. Selenium rectifiers are 
most commonly used for exciting cur- 
rent, but some packaged drives have 
exciter generators that should get the 
same care as the main generator. Other 
drives use electron-tube rectifiers that 
require no regular care. Keep spare 
tubes on hand in case trouble develops. 

Control circuits employ elements, 
such as magnetic amplifiers, that don’t 
ordinarily need attention. 
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DIAPHRAGM-TYPE 


PROPORTIONING PUMP used 


For best output from 


pneumatic metering pumps 


keep your power supply right 


By NORMAN H SACHNIK, Chief Engineer 


Texsteam Corp, Division of Vapor Heating Corporation 


Air-OPERATED METERING and propor- 
tioning pumps are popular for many 
services, including chemical injection, 
handling lubricants, hydrostatic test- 
ing, pumping corrosion inhibitors, etc. 
Since compressed air or gas supplies the 
power to drive pumps like those shown 
on these two pages, the choice of the 
supply source, pressure and tempera- 
ture is extremely important. Let’s see 
why. 

Proportioning pumps, above and top 
of facing page, are designed for air or 
gas pressures of 200 psi or less. Dis- 
charge pressures developed range up 
to 20,000 psi when handling up to 68 
gpd of liquid in the pump. 
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As you can see in the cross section 
of this unit, top of facing page, it is 
fitted with a diaphragm actuating a 
spring-loaded plunger. Air pressure 
acts to push the diaphragm to the right; 
the spring returns it to its original 
position, ready for the next stroke. 

Discharge pressure developed de- 
pends on the pressure of the com- 
pressed air or gas powering the pump, 
and on the plunger diameter. With the 
pump shown, the discharge pressure is 
42 times the air pressure when a 114- 
in.-diameter plunger is used. With a 
34-in.diameter plunger the discharge 
pressure can be as much as 497 times 
the air or gas pressure. 


as a chemical injector for gas treating in a field processing plant 
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HIGH-PRESSURE chemical proportioning 
pump showing feed tank and the piping 


These units are furnished with a re- 
lief valve and pressure regulator. An 
integral bleedoff permits easy priming 
and sample catching. 

Slugger-type reciprocating air- or 
gas-operated pumps, bottom sketch on 
facing page, develop pressures up to 
8000 psi with power air pressures up 
to 200 psi. The ratio between the dis- 
charge pressure and air or gas pres- 
sure is about 50 to 1. Capacities range 
from 1 to 1000 gph. 

As the cross section shows, this pump 
is fitted with an air cylinder contain- 
ing a piston, to which is attached the 
pump plunger. As with the diaphragm- 
type unit described earlier, the maxi- 
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DIAPHRAGN-TYPE proportioning pump is powered by either air or gas at pressures to 
200 psi. Unit has spring-loaded shaft actuated by diaphragm, delivers to 700 gpd 
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SLUGGER-TYPE reciprocating pump is built for pressures up to 8000 psi, capacities 
to 1000 gph. Either air or gas actuates the piston, which is attached to plunger 


mum speed recommended for this unit 
is 50 strokes per minute. 

Start-up of pumps, operated by air 
or gas, is relatively simple. With either 
pump shown here, air or gas is fed to 
the regulator until the pressure gage 
reads 15 to 20 psi, after adjusting the 
regulator. This is the pilot-control air 
or gas and does not indicate the gas 
pressure on the main diaphragm or 
power piston. An increase in this pres- 
sure will not speed up the pump, nor 
will a decrease in the pressure on the 
regulator slow down the pump. Pres- 
sure should never rise to the red sec- 
tion of the pressure gage for either 
pump described here. 


Operate pump slowly until a clear 
stream of liquid is discharged from 
the open bleeder valve. When you're 
sure the liquid is completely free of 
air, close the bleeder valve and adjust 
the pump to its required speed. 

Stroke length of the plunger can be 
adjusted in the diaphragm-type pump. 
This is done by lifting the plunger- 
travel adjusting pin and placing it in 
the hole in the plunger nearest the 
plunger packing gland. This position 
is the longest stroke. To shorten the 
stroke, place the pin in the hole nearest 
the end of the plunger. The pump is 
assembled at the factory with the 
plunger in the long stroke. 
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Packing in the diaphragm-type pump 
should not be overtightened. Packing 
in this pump is a pressure-sealed chev- 
ron-type. Excessive tightening of the 
packing will increase the wear on the 
plunger and packing. 

If the pump stalls because the pack- 
ing is too tight, loosen the gland until 
the pump moves. After it is moving, 
slowly tighten the packing gland until 
leakage around it stops. 

Caution should be exercised in re- 
placing parts of the pump head. If 
corrosion is noted in any of the parts, 
notify the pump builder of the type 
and the manufacturer or source of the 
liquid being handled. The pump builder 
should also be notified if you (1) find 
excessive wear in any parts or (2) 
replace certain parts at frequent in- 
tervals. 

Trouble-shooting of diaphragm-type 
pumps is simple. If a unit stops with 
the plunger in the extreme discharge 
position, and gas or air is being dis- 
charged from the safety valve, or there 
is a constant discharge of air or gas 
when the safety-valve lift ring is pulled, 
the diaphragm of the master valve has 
burst. When the pump will not move 
forward and there is a constant dis- 
charge of air or gas from the lube-oil 
chamber, then the main diaphragm has 
burst. 

When the pump operates but does 
not discharge liquid, open the bleeder 
valve to break a possible air lock. 
Check whether the sight-feed shutoff 
assembly is in the out position and 
also check the balls and seats for leaks. 

Slugger pumps of the type shown 
here discharge on both the forward and 
return strokes. If the pump stops in 
the extreme discharge position and 
there is a constant discharge of air or 
gas from the exhaust outlet in the mas- 
ter valve, check the tripper device, 
the lower valve seat and the pump 
diaphragm. If the pump operates inter- 
mittently or stops completely, remove 
the pilot valve and check the flipper- 
arm bearing, valve disk and valve drive 
pin. When the pump operates but does 
not discharge liquid, check as above. 
Also check the suction-end cap and the 
air piston for worn or broken rings. 

Air or gas supply should be clean 
and free of moisture for best results. 
While some pressure fluctuation is per- 
missible, it is more desirable to supply 
air or gas to the pump at a constant 
pressure. This insures a more uniform 
flow into the regulating valve. 

You can get topnotch output from 
air- or gas-operated pumps by installing 
and operating them correctly. Use the 
builder’s recommendations and the tips 
in this article, and you're certain to 
have better results with your units. 
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No. 5: THREE-PHASE TRANSFORMERS 


7 three-phase 
transformer 
connections 


By NORMAN PEACH, Assistant Editor 


> Many 3-phase connections are possible both 
for single-phase units connected in banks and 
for 3-phase transformers. The more familiar 
connections are given here. A knowledge of 
polarity, ratio and impedance is important 
before connecting transformers into 3-phase 
banks. Transformers must be connected with 
same polarity for each. Same transformation 
ratios and impedances are also necessary if 
voltage and current of phases are to be kept 
balanced. Simple tests determine polarity, 
ratio and impedance, although the latter re- 
quires variable voltage. 


He 
H3 
Le 
by 


Y-Y WITH CONNECTED NEUTRALS has advantage 
that windings are subjected to line voltage + 1.73. 
Y-Y connection without connected neutrals is rare- 
ly used since high, unequal voltages may result from 
unbalanced load, and high voltage and distorted 
wave from suppressed 3rd harmonic component. 


ty L 
A-A CONNECTION has full-line voltage on windings, 
but current in each phase is line current + 1.73. 


Delta-delta is thus suited to moderate voltage, large 
current operation. Ratio and impedance of trans- 
formers must be same to prevent circulating cur- 
rent and keep phase currents equal. Trouble will 
not result from 3rd harmonics since 3rd harmonic 
current can flow in deltas of either winding. 


Ho 


Le 


L, 


3 A-Y IS USED to step up voltage for transmission 


4 


since A-Y ratio is 1:1.73. Also commonly used to 
step down to utilization voltage with 4-wire system: 
secondary 208 line-to-line, 120 line-to-neutral, or 
480/277. Third harmonic does not cause trouble, 
and with secondary neutral connected to load neu- 
tral there'll be little unbalanced load difficulty. A-Y 
banks can’t be paralleled with A-A. 


H 
Ho | 


Y-A IS PRACTICALLY REVERSE of A-Y. Used mainly 
for stepping down from transmission voltage. Third 
harmonics are taken care of by secondary delta, or 
by connecting primary neutral to power-source 
neutral, Delta-connected secondaries can, in emerg- 
encies, be operated with two transformers. 
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AUTOTRANSFORMERS have one winding; secondary 
voltage is obtained from taps. Ratio is total number of 
turns to number of turns carrying difference between x 

secondary and primary currents (lower part of winding, , 
sketch). Autotransformers can also be used for voltage 
stepup. Where ratio is low, as in reduced-voltage motor 
starting, autotransformers are lighter weight than others, 
but can’t be used where secondary must be insulated. 


POLARITY TEST. When Jy is less than V4 po- 
larity is subtractive and leads are marked as 
shown. When Vy is more than V4 polarity 
is additive and secondary leads are reversed. 


PHASE CONVERSION, 3- to 2-phase, is accomplished by 
T (Scott) connection. Phase A-B of 2-phase side is in- 
duced by 3-phase winding a-b. Voltage in C-D is induced 
by vector sum of 3-phase voltages b-d and d-a. Same con- RATIO TEST. Transformer ratio equals primary 
nection converts 2-phase to 3-phase. If needed, 50% tap voltage divided by secondary voltage. Ap- 
on teaser may be used for neutral of 4-wire system. For ; ° 

1:1 ratio autotransformer is generally used; for big plied voltage and eneenery theo" should 

permit accurate readings of V, and V4. 

voltage step, insulated types. 


VARIABLE AC 
TEST VOLTAGE 


OPEN-A connection may be used in emergency and gives _ TEST SHORT-CIRCUIT 
approximately balanced secondary voltage, but bank 
capacity is only 58% of 3-transformer bank. Each wind- IMPEDANCE TEST. Adjust primary voltage 


ing must now carry full-line current rather than line until shorted secondary carries rated current. 
current + 1.73; power factor is also reduced. Two Transformer impedance is equal to applied 
single-phase autotransformers may be connected open A. test voltage divided by short-circuit current. 
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Note: Dotted lines aa, piping changes for washing economizer 


We now wash economizer tubes with water 


We have been washing the external 
surfaces of our economizer tubes with 
water. This annual routine gives good 
results. But as most fuels contain sul- 
fur in varying amounts, washing water 
should be alkaline to neutralize the 
sulfuric acid that gathers on the econ- 
omizers. 

Sketch shows how I arranged our 
system. Changes include a 300-psi dia- 
phragm-operated switch and a 300-psi 
Y%-in. all-iron check valve—the only 
two additional parts needed. 

To use, valve to feed line is closed, 
valves to washing manifold and pres- 
sure-switch valve are opened. Relay 


has a 2-position switch, automatic 
through a timer, and is constant. Con- 
stant position is used with the pres- 
sure switch. 

In chemical tank we use ten pounds 
of caustic soda and one pound of boiler 
treatment, which in our plant is 
Wright’s Pyrofosforg. After hosing for 
a short time, we took a sample, which 
showed a pH of 11.3. When the hosing 
valve is closed, the iron check valve 
closes, and chemical pump brings the 
pressure up to 300 psi. This operates 
the switch and stops the pump. 

GC Lewis North Burnaby, B.C. 


New seats save old valves 


Our Y-type blowoff valves gave us so 
much trouble because of leaking seats 
that I was going to order new ones. 
Boiler pressure is 160 psi. Trouble 
was seats eroded in a short time, caus- 
ing them to leak. Sketches show that 
old seat was very narrow, didn’t hold 
up under constant blow-down. 

I solved problem by making seats 
with more metal. Another feature of 
new seats is that threads don’t run into 
the seat proper, but come to a shoul- 
der. This shoulder screws down against 
valve casting. Also, the bearing sur- 
face of the new seat is twice that of 
the old one. Material is cast stainless 
steel. These features have reduced seat 
maintenance greatly. 

H BH Maunprett Haney, B.C. 
Ep. Note: Maybe I’m sticking my neck 
out, but I bet a good cigar the seats 
that caused trouble were homemade by 
a predecessor. The design doesn’t look 
like it came with the valve.—Steve 


Standard pipe, Ig. 


Orsat tube Close 
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” Silver soldered 
steel tubing 


No trouble with this homemade thermocouple 


We find it handy when running per- 
formance tests on large central-station 
boilers to use combination gas-sam- 
pling, thermocouple tubes. We experi- 
mented with glass-covered duplex 
thermocouple wire on inside of ordi- 
nary gas-sampling tubes. But after a 
while the insulation deteriorated and 
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shorts developed, giving bad tempera- 
ture readings. 

This led to designing the tube in 
sketch. It can be built from standard 
parts and materials. While our tubes 
are about five feet long, only limit to 
length is excessive droop. Outer tube 
is 3@-in. standard pipe, open at boiler 
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end. It has %-in. tee at inner end. 
Gas sample passes to orsat through 
side branch of tee. 

Thermocouple well is made from 
0.035-in. wall, 14-in. steel tubing with 
one end sealed. Other end is threaded 
into 1x%-in. crow’s-foot with 1%-in. 
close nipple, silver soldered to tubing. 

Crow’s-foot, when screwed into end 
of %%-in. tee, provides a positive gas 
seal at point where thermocouple well 
enters sampling tube. It also furnishes 
mounting lugs for fiber terminal block. 

Thermocouple junction was _ butt- 
welded from 20-gage bare iron and 
constantan wires on a Do-All saw-blade 
welder. Leeds and Northrup Standard 
723 insulators just fit inside the steel 
tubing. Length of last insulator was 
adjusted so the tip of couple was 
pushed against well’s bottom. 

RG Scunuercer Lakewood, Ohio. 
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keep your plant in tiptop shape 


STEVE ELONKA, Associate Editor 


Plant-made pipe assembly 
speeds equipment checks 


WE HAD THE TOUGH PROBLEM of remov- 
ing a pressure-diaphragm assembly 
from a factory-assembled control sys- 
tem at our power plant. An all-thread 
nipple and an elbow were installed be- 
tween the motor and potentiometer 
bank. 

After working over two hours with a 
hacksaw to cut nipple and remove ell, 
we reinstalled it again with a plant- 
made pipe assembly. A close nipple 
was brazed to a coupling and then 
brazed to the long 10-in. nipple. A hex- 
headed nut was brazed near the end, 
out in the open, to turn the assembly. 

Now it’s simple to remove this special 
assembly and to clean and replace our 
pressure controller whenever needed. 

L W Firzpatrick 

Jefferson City, Mo. 


How to insert hose 
nipples quickly 
Inserting nipples in air hose can be a 
mighty tedious job. Easy way is to 
thread a long rod that’s small enough 
to slip through the nipple, sketch. In- 
sert the chamfered nipple, place 
threaded rod through nipple into hose, 
and grip hose in vise as shown. Now 
pull up on nut until nipple is forced 
into position. Caution: Don’t make 
vise tighter than needed to keep rod 
from slipping. If you do, hose may be 
damaged when squeezed by vise. 

H B McDermip 

Long Beach, Calif. 


Dear Steve: 

Your Plant Operators’ Manual is a 
lifesaver in training my 83-man crew in 
this new refinery. We issue a copy to 
the men along with other training ma- 
terial. Each man can keep the $5 book 
if he passes a simple test after three 
months on the job. So they study. 

J MANSFIELD Galveston, Texas 
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What would you have done? 


We took a marine power plant out of 
a scrapped ship and erected part of 
it ashore to drive a large multistage 
centrifugal blower on a _ wind-tunnel 
job. We changed boiler from mechani- 
cal atomization of oil to steam atomiza- 
tion, to speed operations because of 
highly variable loads—up to 15,000 hp, 
then a drop to almost no power, up 
to 8000 hp for next run, etc. 

Operating policy upon shutting down 
was to cut off oil first, leaving the 
steam to blow nozzles clear of oil be- 
fore cutting off steam. Forced-draft 
blowers were cut off last to purge boil- 
ers of all unspent vapors. This was 
an express-type boiler with controlled 
superheat. 

Weeks later a few boiler tubes failed, 
in spite of boiler having been com- 
pletely retubed. After cutting out 
burned tubes, we found signs of oil. 
But our regular feedwater tests had 


failed to show any oil in feed. We 
examined heaters, even possible leak- 
age of lube oil along turbine shaft 
into turbine. No signs of oil. We 
dumped our entire feedwater, replaced 
bad tubes and lighted off. A few weeks 
later more tubes burned out. Oil was 
still getting into feedwater, and we 
weren't a bit happy. 

Finally, burners proved to be the 
culprit. By shutting off the oil first 
and then the atomizing steam, conden- 
sation of steam in line caused vacuum 
to draw some residual oil into the 
steam line. Then this oil crept back 
into the auxiliary steam line and got 
into the main feed, settling in the gen- 
erating tubes. Trouble was cured by 
changing our timing: We shut off the 
steam at burners first, then the oil. 
That also avoided oil drip into the fur- 
nace. What would you have done? 

H M Nenaus Philadelphia, Pa. 


Here's what | would have done 


For B H Coker, Feb, 1956, p 131, check 
of boiler feed pump’s suction and dis- 
charge pressure gages would show if 
pump and piping system were OK. He 
says the check valve on the discharge 
side of pump leaked, allowing hot 
water from boiler to act against the 
pump. Since this water pressure is 
nearly equal to boiler pressure, pres- 
sure gage on discharge side of boiler 
feed pump would read accordingly, in- 
dicating leakage across the check valve 


when pump was not operating. This 
same pressure would act upon the 
pump’s suction pressure gage. A com- 
parison of these values with normal 
readings when pump was delivering 
feedwater would quickly indicate the 
troubles related by Coker. Pressure 
gages installed on suction and dis- 
charge sides of any pump provide a 
quick, convenient means for checking 
pump performance at a glance. 


H B Wayne Brooklyn, N. Y. 


Did you know... 

that ground resistance on lightning 
rods and arresters needs occasional 
testing to make sure it’s not exces- 
sive? If resistance exceeds 5 ohms, 
the ground affords questionable pro- 
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tection. A good time to test grounds 
and improve them if needed is when 
the lightning season is approaching. 
Courtesy of the Factory Mutual Record 


Turn page for more ideas 
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More PRACTICAL IDEAS 


Runner, 20,000 hp. 


Here's your ‘trick’ of the month 


A hollow 20-in.-diameter shaft on a 
20,000-hp horizontal turbine failed 
from fatigue. In trying to remove the 
runner from the shaft, all the orthodox 
methods, such as 4-in. pull-rods, a 100- 
ton jack, and heat applied to hub, 
failed to budge the runner. 

Since the shaft was hollow, one of 
our Marmaduke Surfaceblows | sug- 
gested packing dry ice inside the shaft 
at the hub location, which we did. At 
te same time we took strain on the 


pull-rods and jack, then sat back and 
waited. 

In about three hours there was a 
heave and recoil like the blast from 
a big 16-in. naval gun. The runner 
parted company with the shaft, with 
which it had been in contact for 40 
years. The jack and dry ice did the 
work. All we did for three hours was 
wait—and keep on drinking coffee. 

L McWILuiaMs 

Shawinigan Falls, P.Q. 


,-/nner cartridge 


Filtered 


Brass Strip 
condensate 


brazed on 


Gravity filter OK now 


Our buildings are heated with exhaust 
steam from. reciprocating engines. 
Gravity filters for removing oil from 
condensate returns didn’t do a good 
job. It let oil into our boilers. Here’s 
how we licked the problem: 

Filter unit is a tank with a double 
bottom, sketch. It has a number of 
rectangular brass wire-mesh cartridges, 
one inside the other. These cartridges 
are covered with a filter medium of 
terry toweling. But as toweling becomes 
clogged with deposited oil, the water 
level inside. the tank rises until it 
reaches the overflow outlet. That shows 
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that the toweling has to be changed. 
Problem was that water wouldn’t 
overflow from filter tank because towel- 
ing shrank when it got wet. Then an 
opening of about 1% in. was left under 
the filter cloth. This opening allowed 
oil to pass through filter to boilers. 
We solved problem by welding a 6- 
in. brass strip to bottom of all filter 
cartridges. Now toweling can shrink 
and still prevent oil or water from 
passing under filter cloths. It also 
gives us a 6-in. water level before 
filtering begins, causing oil to float on 
water’s surface. This alteration re- 
duced our filter capacity slightly, but 
brought its efficiency to a high level. 
R Morrow 
MacDonald College, P.Q. 


Did you know... 

that freshly mined coal absorbs oxygen 
more rapidly than coal that has been 
out of the mine some time? So freshly 
mined coal is more liable to heat spon- 
taneously, and thus cause fires. 
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Begins on page 132 


Check ac and dc controls 


When inspecting your rotating electri- 
cal equipment, remember that their 
control equipment is just as important. 
Here are common sources of trouble: 

1. Loose connections develop exces- 
sive heating and may cause burnout. 
Loose connections to resistor or re- 
sistance banks in wound-rotor motors 
lead to phase unbalance or single- 
phase operation. Loose connections at 
thermal relay terminals can result in 
overheating, change in calibration and 
possible pre-operation. 

2. Dirty or rusty operating parts. 
Most breaker mechanisms have a series 
of fulcrums, latches, latch arms and 
spring assemblies. Any additional fric- 
tion, in the form of dirt, grime or rust 
that collects on these parts causes 
delays or failure when most needed. 
This often results in costly damage to 
controlled equipment and cables. 

3. Pitted contacts become dangerous 
when they have less than two-thirds of 
their original thickness or when they 
become excessively burned. 

4. Moisture or acid fumes. Moisture 
in control cabinets or on panels can 
cause false starts or cutouts when hold- 
ing coils. Undervoltage release coils 
or contactor coils become grounded 
through moisture or through corrosion 
from acids. Check all operating coils 
and contactors regularly, and remove 
for varnish sealing when needed. 

5. Contact pressure. Slack contact 
springs cause excessive heating by re- 
ducing the effective contact area and 
permit continued arcing to a point of 
destruction. Replace springs when 
they are slack, become damaged or 
lose tension. 

6. Frayed shunts. On dc brush rig- 
ging or on control contactors, frayed 
shunts can cause serious trouble if 
permitted to go to ground. Replace 
frayed shunt at once, secure the shunt 
ends in their lug connectors. 

7. Dash pot and plunger relays 
should be hand operated periodically 
to insure that the solenoid is not 
jammed or sealed in the dashpot 
damper oil. Many trip plungers have 
not operated for extended periods and 
become jammed from rust or paint 
flakes. Or trouble may be dashpot oil 
has congealed to tar consistency. Re- 
new oil in dashpots when needed. Re- 
place bellows in older-type relays if 
the leather or rubber has deteriorated. 
—Courtesy, Mutual Boiler and Ma- 
chinery Insurance Co, Waltham, Mass. 


Turn pige for more ideas 
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Give more accurate control 
Eliminate packing maintenance 
Prevent leakage of steam and water 


POWERSTROKE Piston Operators 


for Dampers, etc. 
Sizes Available: 3”, 4”, 6”. 


Control Systems eliminate OVER-heated rooms, 


Pi ¥ F 1G reduce fuel bills and increase production 


Lowest Maintenance and Repair Cost and 15 to 40 years of 
dependable control are often reported by users 


The superior year after year 
performance of Powers QUALITY 
control has been time tested and 
proved dependable in thousands of 
buildings since 1891. 


When you have a temperature or 
humidity control problem check it 
over with an experienced Powers 
engineer. His suggestions may be 


helpful in getting the best control 
for your requirements. 


Selecting the right type of control pays 
big dividends in greater comfort, 
fuel economy and more efficient 
operation of heating, ventilating 
and air conditioning systems. To 
make sure you get the best control 
... Specify and install Powers. 


For further information contact our nearest office. 


FLOWRITE 
Diaphragm. 
Control 
Valve 


THE POWERS REGULATOR COMPANY 


Offices in Chief Cities in U.S.A., Canada and Mexico 


SKOKIE, ILLINOIS See your phone book 


65 Years of Automatic Temperature and Humidity Control 
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No more tangled chains 


Pull chains on water column trycocks 
can be a nuisance, especially if boiler 
is high and chains are long. They 
swing around each other and become 
tangled. To solve the problem, I made 
the keeper, photo, to keep chains spaced 
apart. It’s fastened to center chain, 
keeps outside chains at set distances. 
Mine are cast of aluminum as we placed 
them on several boilers. Now, chains 
are not. tangled when they operate. 


. J W Brake New York, N. Y. 


Don't use outlet 


dampers on i-d fans 

Outlet dampers with necessary damper 
stops occupy a large percentage of the 
outlet area and cause eddy currents in 
gas flow. This is so even when damper 
is placed at right angles to the fan 
shaft. Because of space taken, these 
dampers seriously interfere with veloc- 
ity pressure recovery. 

In the closed or partly closed posi- 
tion, outlet dampers cause gas pres- 
sure in the fan housings. Gas thus 
leaks through bolt holes and bolted 
flanges, around damper shafts, etc. It 
is almost impossible to prevent or elim- 
inate this leakage. 

When outlet dampers are partly 
closed, gas is whirled around in the 
fan housing. If abrasive dusts are pres- 
ent, this action causes increased wheel 
and housing wear. 

My experience shows it’s best not 
to use outlet dampers for control pur- 
poses on induced-draft fans. They may 
be OK for isolated cases, but don’t 
overlook their adverse effects. 

L V Anprews’ Worcester, Mass. 


136 


Begins on page 132 


Tt 
Power source 


Now, one timer does double duty 


Contacts of a motor-driven timer, used 
as a flasher, became overloaded as we 
added lamps. So several new lights 
were needed in widely separated spots 
in adjacent buildings. 

I took a small 3-phase magnetic 
switch, mounted it in horizontal, sketch. 
Then I disconnected the closing coil 


from the regular circuit, used each 
pair of contacts for different circuits. 
That took care of several times as 
many lights, with only one timer. This 
hookup worked beautifully for five 
years with no maintenance. It may 
still be working for all I know. 
C G Howaiter Canton, Ill. 


Steam gage's water seal... 
can be made of piping where vibration 
is bad or copper coils won’t hold up. 
Sketch shows exactly how I solved this 
problem with standard pipe fittings. 
Water seal can be as high as needed 
to protect Bourdon tube from heat by 
using a longer 1%-in. pipe. I’ve made 
several of these water seals to solve 
specific problems. They work very well. 
S A AuTio Orange, Mass. 


Today, oil is hot 


Heating coils in our underground fuel- 
storage tanks froze because they were 


filled with water. Coils cracked and 
let water into the fuel, giving us more 
trouble. Last summer I cleaned these 
tanks and fixed up the coils. To make 
sure they won’t freeze again, I filled 
coils with No. 2 fuel, which we carry 
in some tanks. 

We had a small heat exchanger, 
which we hooked up between the hot- 
water piping in the plant and the coil 
piping. Heating coil piping had a sep- 
arate circulating pump anyway, so this 
circulates oil through the already-hot 
exchanger and into tanks. This keeps 
our high pour-point fuel warm. There’s 
no danger from water. We don’t have 
to run circulating pump all the time, 
so we have a small expansion tank in 
system to handle temperature. 

D L Cocurane Cambridge, Minn. 
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Lock stretcher 

We modified an ordinary padlock so it 

can be used to lock any size disconnect 

switch, Company rule is electrician or 

maintenance man must lock the power 

source when working on a machine. 
H T BalLey Brillon, Wis. 


My biggest 
boner... 


Please turn to 
page 188 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 


HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


@ For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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Have a PLANT PROBLEM? Tap the 


The question 


Why does soot blowing 
erode boiler tubes? 


I’m chief engineer in a boiler 
plant that’s equipped with three 
relatively new 25,000-lb-per-hr 
coal-fired boilers. Operating 
pressure on these units is 250 
psig. Coal is burned on spreader 
stokers. 

Recently, during one of our 
regularly planned boiler inspec- 
tions, we noticed that the walls 
of boiler tubes in the first gas 
pass had thinned out in several 
spots. We believe the steam- 
operated soot blowers that clean 
these tubes have something to 
do with the erosion condition. 

Naturally, we plan to replace 
these tubes. But we don’t want 
to face the same problem all 
over again. We'd like to get at 
the root of our difficulty. Can 
readers tell me how to track 
down the trouble? Are soot 
blowers the culprit? — WGW, 
May, Power 


The answers —p¢ 


Yes! Soot blowers 


are the culprits 

Three facts lead me to believe that soot 
blowers are the cause of WGW’s 
trouble: (1) The boilers are relatively 
new. (2) Since trouble was discovered 
during a planned shutdown, only one 
boiler was involved. (3) Tube thinning 
is in the vicinity of soot blowers. 

Steam erosion of valve-in-head-type 
soot blowers is usually caused by mis- 
alignment of the nozzle openings in the 
soot-blower element in relation to the 
boiler-tube spacing. Soot-blower-ele- 
ment nozzle centers should be set in the 
cold condition to allow for expansion 
when heated. In the hot position, center 
of the blow (a line bisecting the blower 
arc) should not cross any of the boiler 
tubes. As boiler-tube spacing decreases, 
the misalignment problem increases. 

Initial alignment was probably per- 
fect, but a blower element may have 
warped in operation. Center of the 
steam blow could then strike tubes. 
Sometimes the first-pass tubes them- 
selves become distorted. ; 

If tube thin spots are of a local na- 
ture (as they probably are) and are 
accessible, they can be built up with 
weld metal in accordance with National 
Board “Rules for Repairs by Fusion 
Welding.” 

If tubes are not accessible and if 
they’re worn to an unsafe condition, 
WGW should retube. 

To prevent a recurrence of the 
trouble he can take the following steps: 
(1) Examine the soot-blower element 
to make sure it’s straight. (2) Check 
nozzle alignment. 

If elements are warped or some sup- 
porting hangers are broken, chances 
are the condition will recur. So it 
doesn’t pay to just straighten out the 
element. WGW should select an ele- 
ment that’s made of a more heat-resist- 
ant material. In replacing soot-blower 
elements, consider the advantages of 
installing retractable soot blowers. 


E D Dow Jr Barberton, Ohio 


Want help with a plant problem? 
Send in your design and oper- 
ating headaches to us. We'll 
give readers a whack at them. 
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Trouble may be corrosion 
WGW’S trouble may be fireside cor- 
rosion rather than erosion due to soot 
blowers. The corrosive condition is the 
result of vanadium, sodium and sulfur 
in the coal. These elements, in the form 
of vanadium pentoxide, sodium sulfate 
and sulfur oxides, attack the fire side 
of boiler tubes and cause metal wastage, 
see photo above. 

To minimize the condition, wash and 
neutralize tubes and other surfaces with 
a lime slurry at least once a year. In 
addition, there are chemicals available 
that may be introduced into the flame 
to counteract the corrosive effects of 
these harmful compounds in the fuel. 

R S Norris Larchmont, N.Y. 


Take a good look at 
hangers, baffles 


If soot blowers are the cause of thin- 
ning tubes I suggest that VWGW check 
the blower hangers or supports to find 
out if they have broken loose. A loose 
or broken hanger allows steam to im- 
pinge on the tubes, wear them away. 

I would also examine baffles to see if 
they have holes or cracks. A baffle crack 
permits the hot gas to short circuit. 
Result: Gas velocity increases. High- 
speed hot gas that contains flyash can 
easily erode boiler tubes. 


R C Conk Newark, N.J. 
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know-how of over 45,000 Power readers 


HOWARD KALLEN, Associate Editor 
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Is WGW burning coal 


of high ash content? 
There’s a good chance that WGW is 
burning coal of much higher ash con- 
tent than the units are designed for. 
Boiler designers carefully consider the 
number of gas passes and gas velocity 
in relation to coal’s ash content. As ash 
percentage goes up, number of gas 
passes is reduced. Resulting lower gas 
velocity cuts down flyash impingement 
on first-pass tubes. 

Here are items to check: 

1. Soot-blower nozzles should dis- 
charge into the gas stream without im- 
pinging on tubes, sketch above. If 
original alignment has shifted and the 
nozzles are discharging toward a tube, 
entrained flyash acts like a sand blast, 
erodes through the tube in a short time. 

2. Wrong soot-blower element or 
hangers may have been installed. If so, 
high first-pass temperatures could burn 
hangers or warp the element, thus de- 
stroying alignment. 

3. Blowing pressure in each element 
should be just high enough to clean its 
area. Generally, more blowing pressure 
is needed in forward passes and less 
in rear passes. Most blowing units have 
some form of throttling device to regu- 
late pressure. By keeping the blowing 
pressure as low as is possible, any ero- 
sion will be minimized. 

M Leman Shelton, Wash. 


Avoid condensate slugs 
WGW’s trouble could be caused by 


slugs of condensate in the soot-blower 
steam. He should make sure soet-blower 
piping slopes toward the drain valve. 
Grinding a flat spot on the drain valve 
disk insures continuous drainage. Also, 
it’s a good idea to turn steam on for 15 
minutes before blowing the tubes, to 
properly heat up the lines. 
A W MacFartanp Burlington, N.J. 
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Check these five points 
While it’s possibie that VGW’s problem 
may be due to a blasting and cutting 
effect of the steam plus soot and flyash, 
the following seems more likely to me: 
(1) Coal may have a relatively high 
percentage of fines, more than 50% 
less than 14 inch. (2) Coal may have a 
high percentage of ash, more than 10%. 
(3) Peak capacity operation for ex- 
tended periods may result in furnace- 
gas velocities that are too high. (4) Fly- 
ash reinjection may be causing trouble. 
(5) Furnace turbulence, resulting from 
two or more of the first four items listed, 
may be excessive. This would speed 
erosion. 

Flyash and semi-coke, along with 
pyrites, stone shale and the various 
solid impurities that make up the free 
ash of raw coal are all very abrasive. 
WGW can improve conditions by (1) 
using a coal of coarser consist—with 
fines less than 35% under 14 inch (2) 
using a washed coal with an ash content 
less than 6% (3) reinjecting only about 
25 to 40% of the trapped flyash. He 
can return flyash to the furnace by 
blending it with the incoming coal at 
the stoker hopper. Readmitting flyash 
at the feeders reduces furnace turbu- 
lence substantially. 

U B Yeacer, Fuel Engineer 

Huntington, W. Va. 


We had the same trouble 
Our boiler plant is relatively new, con- 
sisting of two 8000-lb-per-hr coal-fired 
boilers. About one year after they went 
in operation a leaky tube was discov- 
ered. Inspection showed it was eroded. 
Check of other tubes revealed they were 
worn thin on one side. 

Studying installation we found that 
soot blowers weren’t installed right. 
Steam coming through nozzles was 
blowing on the tubes. After the element 
was lined up our troubles were over. 

About four years later we developed 
another leaky tube. Soot-blower align- 
ment was OK, but nozzle in the element 
opposite the tube failure had worn until 
it was out of round. Result: Steam was 
blowing directly on tubes. The element 
was replaced. We’ve experienced no 
further trouble due to tube wear. 


H H Erpman, Jr Merrill, Wis. 
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Soot blower 


+-Soor blower 


Water 
piping 


reservoir 

200-cu-in. 

capacity 
Drain valve 


Drainage is important 
for soot-blower piping 
When installing soot-blower piping 
special care should be given to right 
pitch of piping and elimination of 
water pockets. This prevents water from 
being carried into the soot-blower ele- 
ment and boiler tubes. 

Steam supply to the blowers should 
come directly from the boiler to provide 
the driest steam possible. 


H B Swycert Jr Greenville, S.C. 


Danger spots can 


be shielded 
WGW’s thinned tubes are result of 


flyash blasting by steam from soot 
blowers. Here are two steps we've taken 
to avoid this problem: 

1. Half-round shields, of 1/16th-in. 
mild steel, 18 in. long, were placed 
over danger spots. Shields were held in 
place by two ¥-in. mild steel straps, 
one inch wide. Straps pass completely 
around the tube with ends formed and 
drilled for bolts. Bolt head was tack- 
welded to under side of strap. After 
tightening, straps were tack-welded to 
the shield. 

2. Orifices were installed in the steam 
line at each soot-blower flange to re- 
duce blowing pressure from 175 to 100 
psig. The lower pressure does just as 
good a job. But we pick up more flyash 
in our reinjection hoppers. 


LB Rock Island, Iil. 


Turn page for info on estimating 
changed steam conditions 
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Enthalpy 


Entropy 


The question 


How can we estimate 


effect of changed 
steam conditions? 


Our industrial power plant in- 
stalled a 7500-kw turbine about 
five years ago. Original steam 
conditions for this machine were 
400 psig, 750 F at the throttle 
and 10-psig backpressure. Ex- 
haust steam is used for heating 
and process. 

Change in our process now 
requires 30-psig steam. Natural- 
ly we can’t expect to carry the 
original electrical load on our 
turbine-generator. But we would 
like to know the effect of this 
planned change. Can we handle 
process needs in a more econom- 
ical way? Will we run into 
trouble on our turbine opera- 
tion? We'd like to get ideas 


from readers.—CSK, May, Power 


The answers —» 


Begins on page 138 


Press. red. 
desuperh'tg 
station 


35-psig steam 
to process 


Install a reducing-desuperheating station 


Assuming overall efficiency is 65%, 
estimated steam rate at 10-psig back- 
pressure is 21.0 lb per kwhr. Throttle 
flow at full load (7500 kw) is about 
158,000 lb per hr. Boosting backpres- 
sure to 30 psig increases steam rate to 
26.8 lb per kwhr, throttle flow to 200,- 
000 lb per hr. 

Lower specific volume of the exhaust 
steam at 30 psig reduces leaving losses. 
But this slight gain does not have ap- 
preciable effect on turbine performance. 


Turbine - generator 


) 7500 kw 


/0-psig exhaust steam 
to heating and process 


Since throttle flow is limited by di- 
mensions of the valve chest and turbine 
steam path, generating capability at 30- 
psig backpressure drops off about 22%, 
or 1600 kw. If the plant can’t tolerate 
this available-power reduction, it may 
be possible to install other facilities to 
supply 30-psig steam. One arrangement 
employs a pressure-reducing desuper- 
heating station connected to the main 
steam line, sketch above. 


H B Wayne Brooklyn, N.Y. 


How to figure power reduction 


Turbine output varies inversely as the 
TSR (theoretical steam rate). TSR is 
found by dividing 3413 by the Btu’s re- 
moved from a pound of steam when it 
expands ideally (a vertical expansion 
line on the Mollier steam chart) from 
throttle pressure to exhaust pressure. 

After getting Btu’s removed per 
pound of steam for existing and new 
backpressures (from a Mollier chart 
or set of steam tables), TSR’s are 
figured. 


TSR at 10 psig backpressure = 
12.8 lb per kwhr 


200 peg 
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For more on changed steam conditions and new problems, turn page 
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TSR at 30 psig backpressure = 
15.3 lb per kwhr 

At the same steam flow, power reduc- 
tion is: 
7500 kw(12.8 + 15.3) = 6280 kw 

The turbine is designed to carry 
about 20% overload with increased 
steam flow. Maximum output is: 
6280 kw X 1.2 = 7500 kw 
CSK will be able to carry a maximum 
of 7500 kw, but he’ll have 20% more 
process steam available at the higher 
backpressure he specifies. 


R J Martin’ Elizabethton, Tenn. 


Retain an outside 
consulting engineer 


A competent consulting engineer should 
be retained by CSK to get the following 
types of info: (1) Predict turbine per- 
formance under different conditions. 
(2) Prepare condition curves such as 
the one shown at left for CSK’s turbine. 
(3) Determine the feasibility of cut- 
ting a hole in the turbine casing to get 
cheap 30-psig steam without sacrificing 
too much electrical capacity. (4) Advise 
on other methods. 

And, most important, he’ll consider 
this plant as a special problem. 


J ScHNEIDER Needham, Mass. 
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New Pumps Give Milwaukee County Institutions 


Dependable Power Service 


modern multi-stage high pressure 
pumps assure continuous, economical steam 

for the Allis-Chalmers 3000-kw steam turbine 

units at the Milwaukee County Institutions. 
As new members of the Allis-Chalmers com- 
plete line of pumps, these units are designed to 
meet medium-high pressure, continuous serv- 
ice requirements of boiler feed duty in lower 
volume ratings. 


You get MORE than a Pump... 
When You Specify Allis-Chalmers 


You can take advantage of Allis-Chalmers wide 
experience in supplying pumps to all industries. 
You are assured of modern design, heavy duty 
construction and correct application aid — all 
adding up to years of dependable service. 


ALLI 


POWER * AUGUST 1956 


Horizontally split casing with suction and 
discharge in lower half provide for simplified 
maintenance—without disturbing piping. Both 
radial and axial balance maintains close clear- 
ances and fits, gives low thrust bearing loads. 
Bearings are double-row ball bearings or alter- 
nate sleeve bearing with Kingsbury thrust. 
Sleeve and Kingsbury combinations have ring 
oiling as well as pressure lubrication. 


Allis-Chalmers is the only company that can 
offer you “One-Source” responsibility, with a 
complete unit — pump, motor and control — 
all built to work together. For “MORE” in- 
formation about Allis-Chalmers pumps, call 
your local A-C office, or write Allis-Chalmers, 
General Products Division, 

Milwaukee 1, Wisconsin. 
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More PLANT PROBLEMS 


Install exhaust-pressure regulator 


CSK should install an exhaust-pressure regulator to give him 
process steam at the needed pressure. But the unit’s generat- 
ing capacity will be reduced. The loss can be made up 
through purchased power or through another generator. 

He should run into no turbine operating difficulties. It 
may, however, be more economical to continue using turbine 
exhaust steam for 10-psig heating and get 30-psig process 
steam through reducing valves. 


L E Pouikorr Brooklyn, N.Y. 


CSK may have to remove some blading 


Changing the exhaust pressure of a backpressure machine 
just a few pounds has little effect on operating performance. 
But in CSK’s case a 200% increase in exhaust pressure will 
affect the unit’s economical operation and load capacity. 

With most backpressure turbines, exhaust pressure is a 
factor in controlling speed as well as capacity. 

It may be necessary for CSK to have a few rows of the last 
stages of spindle blades removed. 

I suggest that he continue to operate the turbine at existing 
steam conditions. A pressure-reducing station can handle the 
30-psig steam demand needed by the process. 

R C Conx Newark, N.J. 


This piping cools down to room temperature 


8-in. steam 


Leve/ controller 


1% in.) 
4 


&-inch water equalizing line 


connecting three 
heaters 


Is our deaerator level 
control working right? 


We have a level-control system on our deaerating 

heater that’s hooked up as shown in the sketch above. 
With all valves open and with 5-psig steam in the 

header, the 1%-inch steam piping cools down to 

room temperature. Dismantling the piping reveals 

that no pipes are plugged. 

When returned to service, the entire system is 


YOUR AUGUST PROBLEMS 


Sit down right now and answer one or both problems. We'll pay extra for answers with photos or sketches. 


Begins on page 138 


Don't raise turbine backpressure. 
Use extraction steam 


Assuming full-load operation and an overall turbine-genera- 
tor efficiency of 75%, design throttle flow is about 126,000 lb 
per hr. This flow supplies 150 million Btu per hr for process 
and heating at 10-psig exhaust pressure. 

It certainly wouldn’t be desirable to raise the turbine 
backpressure to 30 psig. But it shouldn’t be difficult to extract 
30-psig steam. If the turbine is impulse design, this pressure 
probably exists two stages from the exhaust. If it’s reaction 
type, 30-psig is three or four stages from the exhaust. In any 
event, the turbine manufacturer can supply this info. CSK 
could then install a connection on the turbine casing at the 
right point. 

Since the blading stages aren’t spaced for bleeding, steam 
must be bled off at several points to get sufficient flow area. 
Using a minimum quantity of cooling steam and assuming 
that 12,000 lb per hr is enough to supply 10-psig heating- 
steam needs, 114,000 lb per hr is bled for process at 30 psig. 

With the above conditions about 6300-kw electrical power 
is generated. 140 million Btu per hr is available for process 
and 14 million Btu per hr goes for heating. If CSK needs 
more heating steam and less process, he’ll be able to generate 
more electrical power for his production processes. 

J PAPAMARCOS La Oroya, Peru 


hot. In about three days the piping has again 
cooled down to room temperature. The level control 
functions normally. How could this happen?—JWG 


How should we set up 
emergency water supply? 


We have a 160-bed hospital that uses about 30,000 
gallons of water per day. But during an emergency 
we could probably get by on a lot less. 

Watercooled auxiliaries, such as generators, air 
compressors, make continuous water flow vital. Our 
present source is an 8-inch city main, lime soda 
softened. All hot water is zeolite softened to zero 
hardness. We also have two electrically driven booster 
pumps but these couldn’t be used during a power 
outage since they aren’t on the emergency genera- 
tors. They’re intended for a future fifth floor and 
are now used only when city-water pressure is low. 

Ours is a limestone area and well water is hard. 
But emergency water could be valved into the exist- 
ing 8-inch main in the boiler room, so hot water 
and boiler makeup could be softened before use, as 
it is now. I believe well water in sufficient capacity 
for emergency use could be reached at 100- to 125- 
foot depth. 

What system is best for us? Deepwell with pump, 
elevated storage tank or reservoir? Whichever sys- 
tem is used, it must be automatic and independent 
of utility power, since the local utility might also be 
interrupted during an emergency.—GRD 
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IN FLOW METERING 


=) 


x 

N 

\) 


THE HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 
speak for themselves. 


Mercuryless—costly mercury maintenance headaches 
eliminated—no mercury to lose. 


Rupture-proof Bellows—provide positive 


protection against over-range. 
RATION Continuous integration—motor-driven continuous 
acicedabeendnneisconesehenenn' Electronic operation—requires only 4 seconds 
Boiler Panels» Gos Anolyzers + Combustion Test Set for full scale pen travel with accuracy 
of 4% of scale differential. 
Wan Other features include null-balance transmission, 


powerful motor, easy readability, accuracy 
unaffected by normal temperature changes. 
Explosion proof transmitters and wide range 
meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 
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ARGUMENTS ... if pays to pop your safeties here 


Marmy is not always infallible 


Marmy’s approach in “Marmy Axes the Gen- 
erator” (Power, June, p 148) shows he’s not 
always infallible. For example, I assume the 
electrician changed the stator leads on out- 
board fouled-up generator. But if two stator 
leads are interchanged, generator would run 
backward as a motor. Which leads did he 
change? 

I think this change would make the scheme 
fail on the first trial. Job would take more 
time than 32 minutes. A synchronous motor 
and generator both run in the same direction 
when supplied from the same power source. 
Running as a motor, the rotor lags slightly 
behind the rotating magnetic field; as a gen- 
erator, rotor slightly leads rotating field. 

Marmy was lucky if he could line up the ax 
marks without drilling new holes in coupling 
or making other changes. Seems clear the 
contractor could have collected his bet. 

But any electrical contractor should know 
that by reconnecting the same winding so 
groups would start at same place where other 
generator groups started, same coils could be 
used. Of course, one could calculate at what 
angle the two rotors should be coupled to- 
gether. But this wouldn’t be so dramatic. 

Bruce Bryan’ Santa Barbara, Mexico 


| saw the job being done 


Reader Bryan’s points are well taken, but I 
saw Marmy do the job and can back him up. 
He knew all about lag and took care of this 
by simple calculations. Sure, a few holes of 
one coupling were rebored. But great suffer- 
ing snakes! Marmy was blowing off steam. 
Angle of separation between ax marks is un- 
important. They happened to stop 70 degrees 
apart. The important thing is Marmy won. 

Chances of a reversal when interchanging 
two leads of a 3- or 2-phase machine are 


Axing the generator: feat or defeat? 


ALTHEA THORNTON, Assistant Editor 


exactly fifty-fifty. But here’s why he had to 
disconnect the units electrically. 

Inboard generator A was rated 4000 kw; 
B generator, 3000 kw. To care for starting 
current, A was tied in with rest of station 
(45,000 kw) onto a low-voltage bus section, 
thence to transformer bank. 

Bank’s high side was connected to another 
bank of transformers that fed back to low- 
voltage section of bus connecting to B gen- 
erator. This took some of the “ump” out of 
in-rush current. But why should Marmy go 
into all this? 

Bryan is wrong in saying same result could 
be had from merely reconnecting faulty ma- 
chine. Not in this case. Those old generators 
were closed-slot bar wound. Bars were longs, 
mediums and shorts. Coils were formed by 
connecting these bars with solid preformed 
jumpers so starting only one slot out threw 
out entire winding. So Marmy is right. 

Lioyp 

Shawinigan Falls, Canada 


‘Agricultural’ alignment may be OK 


Sketch in Marmy’s story looks like generators 
are geared and operate at about 900 rpm. So 
there would be 4 poles and 360 electrical de- 
grees corresponding to 180 mechanical de- 
grees. Error in electrical phase angle result- 
ing from this “agricultural” alignment may 
not be serious. Also, I question if coupling 
could be reconnected without drilling new 
bolt holes. But anyway it’s a good story. 
G L Oscarson Minneapolis, Minn. 


Our hero did it the hard way 


Marmy’s general method was OK, but he 
made the job tougher by running the ma- 
chines at full speed. His scheme would have 
worked equally well at any speed above 10 to 
15% of full speed. 

Marmy had the electrician change the 
leads. Usually this isn’t necessary. He was 
lucky to be able to bolt the couplings together 
to line up his ax marks exactly. Many coup- 
lings haven’t a fine enough adjustment for 
that. Then there might still be circulating 
current trouble. 

Also, for lining up two synchronous ma- 
chines, there’s a differential type of gear 
coupling that gives you fine adjustment. 


M R Lory E Pittsburgh, Pa. 
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How 
Steam Trap 
Standardization 
reduces 
Installation 
and Maintenance 


Work and Cost 


No Bypasses Needed. Traps can be replaced » 
in a couple of minut by pling the 
unions and installing a “spare” trap com- 
plete with proper length pipe connections 
and half unions. 


SSurt 


0-40 


40-60 


60-150 


CAPACITY 


Trap Maintenance Costs Reduced 
$25,000 per Year with Armstrongs 


Notes: 

DIMENSIONS SHOWN ARE FOR 
MINIMUM SPACE INSTALLATION. 
IW LONG RUNS - PiPE TOBE 
PITCHED TOWARD TRAP, 

‘TRAP TOBE INSTALLED 
BELOW DRAIN POINT IF 
POSSIBLE IF NOT POSSIBLE, 


ACHECK VALVE MUST BE 
PNSTALLED ONINLET SIDE 
OF TRAR 


OF MATERIAL FOR TYPICAL STEAM TRAP HOOK-UP 
OESCRIPTION 


STEAM TRAP - ARMSTRONG 
STRAINEK -250°W.S.P - 


“GATE VAWWE - SCRD- 200" WSR 


BRZ VALVE -scRD -200°w.s P 


CHECK VALVE SCRD-Z00"WS.R = 


“90° ELL - 


"90° STREET ELL- 3000 


UNICN - 2000° 


STL SHCRT NIPPLE - BO-SEAMLESS ASTM A-5S3 


1% SHORT NIPPLE -SCH.60-SEAMLESS ASTM A-5 


STL. [SHORT NIPPLE -SCH. 80-SEAMLESS ASTM A-S3 


STL. 4" LG. NIPPLE - SCH. 80 - SEAMLESS ASTM 


&. Standardized hookup includes test valve for trap 
testing, strainer, blowdown valve for cleaning trap, shut- 
off valves and unions for quick replacement. 


Major reductions in steam trap installation and maintenance 
work and cost can be achieved by standardization on one 
make of trap which, in turn, permits standardized hookups, 
A major chemical company reports an annual maintenance 
saving of $25,000 since installing 4000 Armstrong traps accord- 
ing to the drawing and photograph shown here. Additionally, 
trap parts inventory is reduced and purchasing is simplified. 


Traps of a Size Interchangeable. Note that exact dimensions 
are given for the pipe fittings, including nipples connected to 
each size of trap. When a trap needs repair, the unions can be 
uncoupled, the trap lifted from the line, and a “spare” carrying 
identical pipe connections slipped in place. In as little as one 
or two minutes, a faulty trap is replaced. It is then repaired 
and takes its place as a “spare”. 


$25,000 Trap Maintenance Saving. Records on the Armstrong 
trap installation described here show that the cost of repair 
parts was approximately $10,000 less annually than with the 
traps previously used. Reduction in maintenance labor brings 
the total saving to $25,000, per year. And, fuel savings attribu- 
table to the traps are at least equal to the maintenance saving. 


FOR COMPLETE INFORMATION on the traps that slash ; } 


maintenance costs ask for the Armstrong Steam Trap Book ‘ants ne 

9 plete data plus selection, installation and i tony up 
maintenance recommendations. Call your local Armstrong f 
Representative or write. 


me ARMSTRONG MACHINE WORKS, 812 Maple Street © Three Rivers, Michigan 


STEAM TRAP 
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Too/ tip 


Brazing alloy 


strips 


Assemble the alloy strips and the 
tool tip in the recess for heating 


Tool shank 


] Cut and shape pieces of brazing alloy from a strip to fit the recess in tool 
shank as shown. Be sure to make the pieces slightly oversize for best results 


BLUE FLAME: 


Use large tip and reducing flame. A 
multitip torch spreads heat evenly 


Clean oil, grease and oxides. Then 3 Spread flux to prevent metal from ox- 


grind slightly for thorough cleaning idation; flux helps metal wet easily 


lo silver-alloy brazing 


Start at under side, keep the flame 
moving until the piece is cherry red 


When alloy is molten, use a warmed 


B® Most MAINTENANCE MECHANICS use silver alloy for brazing on jobs ‘ : 
rod to move tip for complete wetting 


around an industrial plant. Replacing high-speed tool tips is common 
so we'll show you how to do that. Big advantage of silver-alloy brazing: 
Melting point of silver alloy is low enough (under 1300 F) to avoid 
troublesome oxidaton or changing the heat treatment of tip or shank. 

Made right, joint outlasts the tool. If a joint is stressed to failure 
point, the parent metal usually breaks before the brazing layer does. 
You need: (1) oxyacetylene torch (2) shop tools shown (3) silver 
brazing alloy (4) brazing flux. The brazing alloy should have good 
wetting characteristics with high-speed steel. Typical composition for 
this type alloy: 50% silver; 15.5 copper; 15.5 zinc; 16% cadmium; 
3% nickel. To replace alloy in joint, use 0.003- to 0.005-in.-thick strip. 
For hand feeding, use 1/16-in.-diameter wire. General-purpose silver 
brazing flux is OK. —Courtesy, Handy & Harman, New York, N. Y. 
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Stop | Algae Problems 


simple, low-cost way 


NEW Allis-Chalmers Algaecide kills 

all classes of algae and other 
microscopic organisms 

in cooling water 


If you are troubled by slimes and algae in your 
cooling tower system, new No. 120 Series Algae- 
cide is the answer. It is the most effective algae- 
cide known. It eliminates such problems as 
plugged pump strainers, coated heat exchanger 
tubes, coated slats in cooling towers. 


It is easy to introduce into the system by 
means of a pump, drip feed or manual feed. 


It is safe to handle. Even in concentrated form 
it is only a mild irritant to skin, eyes and mucous 
membranes. 


Field tests prove that a 5-ppm concentration 
is toxic to most organisms. 


Get complete information on No. 120 Series 
Algaecide. Call your nearest A-C office, or write 
Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin, for Bulletin 28X8434. 


-ALLIS-CHALM 
Water Conditioning 


As little as 2 ppm has 
killed all these algae 


Anabaena Oocystis Chlorella Protococcus 
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BASICS ... bringing engineering theory down to earth 


080098099 


Billiard balls in row 


~©- 
Electrons in atom's orbits 


NO CURRENT FLOW. Electrons stay in 


their atoms, rotate around nucleus direction 


ELECTRICITY: 1 


& WHEN an electric current flows, it carries energy. This 
is the property that makes electricity so useful. Chemical 
energy in a battery, mechanical energy in a generator, heat 
energy in a thermocouple, or light energy in a photocell 
can cause an electric current to flow. This current can flow 
for miles, and through very intricate circuits, and then be 
made to give up useful energy: light energy in a lamp, 
heat energy in an electric oven, mechanical energy in a 
motor, and chemical energy in an electroplating tank. 

An electric current is a flow of electrons. Electrons are 
present all the time in every kind of matter—from copper 
wire to human bodies. Ordinarily these tiny particles of 
electricity remain in their atoms, each rotating in its orbit 
around the nucleus of its atom. But some of the electrons 
in some atoms are “loose” in their orbits, and under certain 
influences can be made to leave their orbits and _ start 
traveling. 

When an electron leaves an atom, it doesn’t get very 
far before it strikes another atom. It knocks an electron 
out of this second atom and slips into the ejected electron’s 
place. The ejected electron does the same thing to a third 
atom, and so on through an electric circuit. The actual 
movement of electrons from atom to atom is slow, but the 
current starts to flow almost immediately. To understand 
how this can be possible, compare electrons to the row of 
billiard balls shown in sketches above. The balls are resting 
side by side. You may push the first ball only a fraction 
of an inch, but the last ball starts to move almost instantly. 
Electric current flows in a circuit or loop. This means 


@) ©: © 

9 


DIRECT CURRENT. Electrons travel in ALTERNATING CURRENT. Direction of 
the electrons’ travel reverses regularly 


from atom 


How electric current flows 
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NORMAN PEACH, Assistant Editor 


Balls move back and forth 


Electrons oscillate 


to atom 


POWER'S series of BASICS turns 
its attention to the theory behind the 
electric power that is generated, 
transformed, distributed and put to 
work in the modern industrial plant. 


that the /ast atom to give up an electron is next to the atom 
that parted with the first electron, so the first electron’s place 
is quickly taken by the last electron. Of course, a single 
chain of electrons doesn’t make an electric current. Large 
numbers of electrons are involved, depending on size of the 
current. 

Direct current flows when electrons keep traveling in the 
same direction around the circuit. When electrons flow for 
a short time in one direction and are then made to reverse 
their direction, there is an alternating current in the circuit. 
Here electrons shuttle back and forth. 

In the early days of electrical discovery, before there was 
any electron theory, scientists thought current flowed in the 
direction opposite to what we now know to be the direction 
of electron migration. All the basic laws and formulas were 
developed around this idea of the current’s direction. We 
keep this assumption today because correcting the error 
would cause more confusion than putting up with it does. 
It causes very little difficulty in power applications. 

Following the early assumption, electric current is said 
to flow from a positive (+) to a negative (—) point in the 
external circuit. (The external circuit is the circuit outside 
the device, such as battery or generator, that causes current 
to flow.) Today, we know that electrons flow from a negative 
point (to which electrons are being supplied by the battery 
or generator) to a positive point (from which electrons are 
being taken away). When alternating current flows, points 
in circuit change regularly from positive to negative. 

Next month: Fundamental units and Ohm’s Law. 
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Balls transmit motion 
: Electrons switch orbits 
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“vapor drill” VALVES 


with the 


500 BRINELL 
STAINLESS STEEL 
ARMOR SEAT 


will 
lower costs 


Closely regulated steam erodes grooves in seating units and 
drastically cuts service life of ordinary valves. 
For longest 


Jenkins Plug Type Valves have been engineered in every servies file in 


detail for maximum wear in such valve-killing service. The 
stainless steel Armor Seat defies the “vapor drill”, and Jenkins BY-PASS LINES 
quality throughout gives them top rating for wear-proof and THROTTLING 
trouble-proof perfomance. BLEED LINES ‘ 


Make you own test ... in your toughest steam service... BLOWOFF 
or anywhere that abrasion or erosion causes frequent valve DRIPS 
failure. Compare, part for part, with any similar valve. You'll DRAINS 
find that, again, Jenkins extra value pays off in longer life 
and lower maintenance cost. any close-control 


of steam — and for 
Plug and seat ring are Jenkins JX500, a Stainless bes? residence 
chromium alloy steel made to Jenkins high strength _ 
specifications, heat-treated to 500 Brinell. Seating sur- to abrasion 
faces are super-hard and mirror-smooth, offer highest 
resistance to galling, cutting, abrasion, and erosion. 
Wide, steep, 30° total taper permits extremely close 
regulation of flow and vapor-tight closure. 


The Stainless steel plug is securely fastened to the 
spindle with a bronze locknut. Spindle is Jenkins 
specification bronze with a tensile strength exceeding 
60,000 Ibs., — has high corrosion resistance. 


PLUMBING-HEATING 
LOOK FOR THE JENKINS DIAMOND 


AND INDUSTRIAL 300 Ib. 200 Ib. 150 Ib, 
DISTRIBUTORS VA LVE S <= GLOBE and ANGLE 


For complete information call your Jenkins 
Distributor — ask for Form 202-A. Or write: 
Jenkins Bros., 100 Park Ave., New York 17. 
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® “BILGEWATER on canned pumps, 
sealed pumps and leakfree pumps,” 
roared Marmaduke Surfaceblow as I 
walked into his dingy office above 
O’Houlihan’s Machine Shop & Engine 
Works last evening. What was that 
blast about? I wouldn’t know. The 
crafty old consulting engineer was an- 
chored to his swivel chair as usual, with 
his size-16 canal boats propped up on 
his tired roll-top desk. 

Holding down the ship’s settee along 
the wall were half a dozen burly char- 
acters. One had a black eye. Another 
had a bandaged right arm in a sling. 
All were swilling coffee from white 
porcelain cups. The battered coffee- 
pot on the pot-bellied stove was steam- 
ing away full blast as usual. And the 
place was filled with a No. 4 Ringel- 
mann smoke screen. 

Having run No. 101 of Marmy’s yarns 
in June, I dropped around to see if the 
old boy would make it 102. That an- 
nouncement by Marmy as I stepped in 
told me I had arrived just in time. The 
salty mariners on the settee had their 
running lights respectfully focused on 


150 


Gullick picked up his ball-peen hammer and 
heaved it after Chuck, crashing the door 


our hero. Not only that, but his ship- 
mates also politely reduced their slurp- 
ing a few decibels so they could hear 
his sage words. Marmy lit off a piece 
of rope yarn, gave his gray bowler the 
usual starboard list, looked challeng- 
ingly at his audience, then continued 
bellowing away in his foghorn voice. 

“Back in 1924, I was power engineer 
in a modern saw mill in Ottawa. The 
mill had been completely electrified a 
few years before. It had a 500-kw 550- 
volt 2-phase 3-wire alternator, driven 
by a steam turbine at 3600 rpm. Be- 
sides the usual power-plant auxiliaries 
driven by motors, the mill had squirrel- 
cage motors to run the production ma- 
chinery. These motors were overrated 
and had a very low power factor. 

“One wintry day during the rush sea- 
son, the inboard slip ring on the alter- 
nator developed a bad brush. Before 
long, the ring had a flat spot. This 
called for an overtime job that night. 

“Stanley Gullick, the machinist and 
general repair mechanic, was one of 
the best practical mechanics in those 
parts. The old boy was a natural with 
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Mr M Surfaceblow 


a knack for doing everything the easy 
way. While other mechanics made a 
Federal case out of a job, Charlie 
would dream up a way to do it simply. 
He’d often be finished while arguments 
were still going on about how the job 
should be done. You run into a guy 
like that once in a penguin’s life. But 
Stanley had his faults. 

“Because he could do things so easily 
‘by ear,’ and his way was usually right, 
he was naturally suspicious of book en- 
gineers who could justify their argu- 
ments with a lot of long words. He was 
especially leery of young engineers just 
out of college—couldn’t figure out why 
they were needed. 

“ “All them book guys do is sit up in 
the office with their slide rules and 
dream up crazy jobs,’ Stanley would 
squawk. ‘If they’re so damn smart, why 
do they bring their screwy ideas to me 
to figger out?’ 

“At that time the mill had only one 
young college engineer, Chuck Nelson. 
He had the title of Assistant Superin- 
tendent and was a smart lad. His big- 

(Continued on page 182) 
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any recirculating 
For details on Nalco 


fit your Particu- 
» Call your Nalco ith 
h 
Representative, or write Protective Ginend” 
Sealing of corrosive 
attack, 


ting w 
aracteristic limits 


See if your System should ha 


Applied Sciex 
through Practical 
SYSTEM... Servi 8 


= 
1 ALCO Laboratories’ Continuous research 
| Program has gathered this forest of facts 
7 | about Protecting recirculating water systems, 
| In the search for the most effective ang He 
economical formula, the metal rods shown 
have been rotated in all types of recir. 
“ay Culating waters and treating chemicals, 
Results pointed the way to a group 
4 of Nalco Treatments which assure 
bx. 9 | users against scale and corrosion 
THE AN SWER FOR You 

q i | The Nalco 82 Method is Particularly Suitable for scale 
which fal] Within the ¢ given here, 
@ Hardness of makeup water is more than 50 PPM; and sulphates 
= ond chlorides, os sodium salts, are less than 150 ppm, 
® Calcium hardness of makeup can be as much as 500 ppm, ‘ 
/ Recirculation rates between 100 and 100,000 9-p.m. . j 
today to get the Certain, low-cost Protection of The 
Nalco System. Full data on Nalco 82 in free Bulletin 68. 
$222 West 66th Place Chicago 38, Illinois 
= In Canada: Alchem Limited, Burlington, Ontario > 
1956 


LBS. 
WATER TUBE 


Wickes Type-A Boilers include the following auxiliary equipment, installed 


before shipment: Trimmings © Oil and/or Gas Burner 


4 Safety Controls © Forced Draft Fan 


and Drive © Combustion Controls ® 
Windbox © Panelboard © Sootblowers 


* AUGUST 1956 


HOUR WITH A SHOP-ASSEMBLED 
STEAM GENERATOR 


A 


| 


With capacities for sustained steam production up to 60,000 Ibs. per hour the Wickes 
Type-A Boilers give you “packaged power” ready for immediate installation. They are 
custom engineered to your requirements and shop-assembled to reduce interruption of 
operations in your plant to a minimum. Wickes Type-A packaged boilers conserve head- 
room and floor space and are very simple in design . . . the large furnace is located 
between two banks of boiler tubes so that each furnace wall is a separate steam generator 
as well as an integral part of the boiler unit. The steam generator is enclosed in a high 
quality refractory and insulation setting and protected by a pressure-tight steel casing ... 
thus, the pressurized furnace can be operated without a high stack or induced draft fan 
when burning oil or gas. This casing is also completely weatherproof for outdoor installation, 


Write for our Catalog” 


T - i 


our Bulletin 55-1 
covering the complete 
BOILER CO 
Products and 


Facilities. 


DIVISION OF THE WICKES CORPORATION e¢ SAGINAW, MICHIGAN 

Recognized Quolity Since 1854 + Sales Offices: Albuquerque, N. M. * Boston + Buffalo + Charlotte,N.C. « Chicago « Cleveland «+ Dallas 

Denver * Detroit * Fort Wayne, Ind. Houston Indianapolis Los Angeles Memphis Milwaukee New York City © Portland, Ore. 
Saginow Salt Loke City San Francisco Springfield, Wl. Tula * Washington, D. C. 
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Reader 
service 
section 


Start with these quick samples an 


Trend toward automation... 


is keynote at Dearborn Chemical Co’s new Lake Zurich, III. plant. 
From time basic chemicals are received until they are packaged for 
shipment as compounded products, operation of the plant is almost 
entirely automatic. For full story turn to... 


Reports From the Field, p 156 


Serious contender... 


for powering tomorrow’s automobiles and other equipment is the free- 
piston engine combined with a gas turbine. Latest technical paper on 
the subject is briefed for your quick review. Other abstracts on elec- 
tric motors, gas turbines, lubrication in... 


Technical Briefs, p 158 


More power on less fuel... 


is a claimed feature of the Cummins turbocharged diesel that de- 
velops 335 hp. Key to high hp is the turbocharger that puts normally 
wasted energy of exhaust gas to work creating power. For more 
dope on this development, full pages on pumps, valves, plus a host 
of other problem-solving products, see... 


Plant Equipment News, p 162 


Pushbutton cooling... 


by hermetic centrifugal refrigeration machines is theme of bulletin 
offered by Carrier Corp. Look for it in this month’s listing of manu- 
facturers’ pamphlets—any of which can be had for your files by 
mailing the handy post cards provided. 


Free Literature, p 171 


Know where you're going? 


A clearly marked road map will help you get there a lot quicker, 
safer. And so it is on the road of life-have you marked your road 
map or are you wandering aimlessly? 


George Edwards, p 174 


For other timely ideas, see following service pages > 
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THE NEW S-E-CO. MODEL 50 


COAL SCALE is the only scale that carries a 24° width 
of coal through the scale without restriction 


To meet the requirements of central 
stations and industrial plants that are 
using larger and larger boilers — and 


to move coal that is becoming more 


and more sluggish — Stock Equip- 
ment Company has developed their 
new Model 50 Automatic Dust-Tight 
Coal Scale. 


The inlet is a full 24” inside square and 
the feed belt carries the coal straight 


through in an unrestricted 24” stream. 
The belt has the well known S-E-Co. 
endless, molded construction and is 


carried on closely spaced anti-friction 
idlers. This design allows it to handle 


the inlet loading (even under the larg- 


est bunkers) without danger of belt 


failure or shortened life. 


The Model 50 includes many other new 
and advantageous features. Contact the 
Main Office in Cleveland or any of the 


local representatives to arrange for a 
conference to discuss these features in 


detail. Your next unit, whether it’s 


brand new or part of a rebuilding pro- 


gram, deserves and needs the new 
S-E-Co. Model 50. 


| STOCK Equipment Company 


BUNKER TO PULVERIZER AND | 


POWER 
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REPORTS FROM THE FIELD 


What's happening in power and what it means to you 


For Calendar of Events see page 224 


CONTROL PANEL of Dearborn plant is electrically-operated, 
works in connection with a bank of automatic weigh-scales 


Dearborn opens ncw compounding plant 


B® REPRESENTING A MAJOR STEP in today’s trend toward 
automation, the new Lake Zurich, Ill. plant of Dearborn 
Chemical Co features manufacturing processes that are al- 
most entirely automatic. Although most of the plant con- 
struction had been completed in early 1955, it was necessary 
to make certain manufacturing refinements. Now the “shake 
down” has been completed and the plant is in full operation. 

All materials are received in a common area from where 


Cora Sanders retires, Art Sommer made Assistant Editor 


they are conveyed to one of the plant’s 36 storage bins. Each 
bin has a minimum capacity of one carload. 

Heart of the plant is the electrically-operated control 
panel, photo left, that works in conjunction with a bank 
of automatic weigh-scales. A complete flow diagram of the 
plant is laid out on the panel, along with a series of small 
electric lights that indicate flow of materia] during the com- 
pounding operation. After the formula for a given product 
has been set on the automatic weigh-scales and the control 
panel activated, the chemicals are automatically fed out of 
the required storage bin in the order in which each weight 
requirement is set on the scales. 

Chemicals are fed from each storage bin through a rotary 
vane feeder into a screw conveyor, and then into an auto- 
matic scale hopper. Drive motors for the screw conveyors are 
of the two-speed type. A reduction of speed occurs automa- 
tically when weight of the chemicals being delivered to the 
scale hopper comes within 50 lb of desired weight. Remaining 
50 lb are “dribbled” in—preventing overweighing of the 
chemicals required for the formula being compounded. 

After ingredients have been delivered to the scale hoppers 
and the scales “zero out” the materials are conveyed auto- 
matically to a mixer. A relay is activated to attain a pre- 
determined mixing time. After mixing, discharge door of the 
mixer is automatically opened and the batch is conveyed di- 
rectly to one of three drumming hoppers. The hopper to be 
used is selected by the control] panel operator. 

At this point, a sample of the compounded product is 
taken to the plant’s Control Laboratory where it is analyzed 
to determine precise adherence to specifications and consist- 
ency in quality. 

The product is discharged from the drumming hopper into 
kegs, drums or bags, as desired. When filled to the correct 
weight, these containers are moved on roller conveyors direct- 
ly to freight cars or trailers at the plant’s shipping dock. 


Nuclear reactor for industrial 


Assistant Editor A P Sommer 


156 


B® AFTER SERVING since March 1954 as 
Editorial Assistant on the staff of 
Power, Arthur P Sommer, as of August 
1, steps into the position on the copy 
desk formerly held down by Assistant 
Editor Cora Sanders. For some 13 years 
Cora Sanders has been in charge of 
copy editing, a key spot on every major 
publication. She retires as of August 3 
after a long career in the publishing 
field. 

Art, a graduate of Rider College, 
holds a degree in journalism. His fine 
work as Editorial Assistant proves his 
ability to assume the full responsibil- 
ities of Assistant Editor. In addition to 
heading up the copy operation, Art will 
have the immediate responsibility of 
further developing all departments in 
the Reader Service Section. 


research begins operation 


& THE NATION’s first private nuclear 
reactor for industrial research has gone 
into operation. The 50,000-watt installa- 
tion, designed and built by Atomics In- 
ternational, a division of North Ameri- 
can Aviation, Inc, for the Armour 
Research Foundation, is intended solely 
for peacetime use by industry. 
Located on the campus of [Illinois 
Institute of Technology, the reactor 
opens an entirely new field in industrial 
research and development by providing 
an on-the-spot source of high-energy 
gamma rays and neutrons. Short-lived 
radioisotopes, useful in medical, in- 
dustrial and scientific research, will be 
available locally from the reactor. It 
(Continued on page 222) 
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HOW G-E SYNCHRONOUS MOTORS 


An insulating bath helps fight moisture 


Moisture has the unhappy habit of working its 
way through motor coil insulation and reducing 
its capacity to withstand voltage stress. To 
guard against exasperating production-line shut- 
downs, General Electric seals coils with a coat- 
ing of high-grade insulating resins. This seal is 
applied by a conveyor belt dip and bake system. 


It works like this. After the main body of in- 
sulation is applied in the form of tapes and films 
of non-hygroscopic materials, each set of coils is 
placed on a conveyor and dipped in a bath of 
special, synthetic insulating materials. This way 
the coating is uniformly applied. Then the con- 
veyor carries the coils into a huge oven and cures 
them for a specific length of time. The cycle is 


REDUCE MAINTENANCE COSTS 


GENERAL ELECTRIC 


repeated until the proper seal is built up. Each 
step is automatically and precisely controlled— 
length of dipping and baking time and temper- 
ature. 

This means the coils on your G-E synchro- 
nous motor are protected by a hard, tough insu- 
lation with high dielectric strength and high 
resistance to moisture and contaminants. Its 
glossy surface makes the coils easy to clean too. 


All this adds up to less maintenance and 
down-time. For more information on G-E syn- 
chronous motors, contact your nearest General 
Electric Apparatus Sales Office or write Section 
775-4 for Bulletin GEA-5332. General Electric 
Company, Schenectady 5, N. Y. 
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TECHNICAL BRIEFS 


GAS TURBINES 
Latest engineering developments for busy power men _ BEARING LUBRICATION 
GEAR LUBRICATION 
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New free-piston engine 
for small gas turbines 


The GMR 4-4 “Hyprex” engine—A con- 
cept of the free-piston engine for auto- 
motive use. By A F Underwood, Gen- 
eral Motors Research Staff. 

The free-piston engine combined with 
a gas turbine has many attractive fea- 
tures for automotive use. Analysis of 
test results of this type of an engine in 
an automobile definitely indicate it will 
be a serious contender for powering 
automotive vehicles. Moreover, the 
author feels that evidence obtained to 
date suggests that many engineering 
organizations will follow this field. 

Surprising to some, the basic engine 
is over 30 years old and has been de- 
veloped to the position of having hun- 
dreds of machines in operation through- 
out the world. All these are either 1000- 
hp engines or portable air compressors. 
The engines are rather large and heavy 
in relation to their output. 

The project reported in this paper 
describes a completely new design de- 
veloped for automotive applications. It 
is based on the concept of a small light- 
weight engine of 250 hp and is the first 
Siamesed unit ever built. This configura- 
tion was chosen to secure a compact 
machine of light weight with improved 
thermal efficiency and reduced noise. 

The paper summarizes advantages of 
the free-piston engine and then gives a 
complete description of this new unit. 
SAE paper No. 765. 


BOUNCE-CYLINDER air is compressed at the end of stroke CASE AIR scavenging the power cylinder of exhaust gas 
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47 miles of Johns-Manville 85% Magnesia 
Insulation boosts operating efficiency of 
Plant Hammond, one of the South’s largest 
and most modern private utility installations. 


Insulating feed water line at Plant => 
Hammond. Contractor for this 
job was Brooks-Fisher Insulat- 
ing Company of Atlanta, Georgia. 


J-M 85% Magnesia Insulation helps cut 
fuel rate 25% below national average 


Officials of the Georgia Power Com- 
pany were gratified when the coal rate 
of their new Plant Hammond worked 
out at 0.75 Ib. per KW HR, 254 be- 
low the national average. In their 
annual Electrical Industry Statistics, 
Electrical World had reported that 
increased efficiency in the techniques 
of power production has lowered the 
average coal rate to 1 lb. per KW HR. 
in 1954. 

An important factor contributing 
to Plant Hammond’s high efficiency 


JM 
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was the selection of insulation. Johns- 
Manville’s 85% Magnesia was applied 
in the most economical thicknesses 
throughout the plant for all piping 
and equipment operating in its tem- 
perature range. At higher tempera- 
tures 85% Magnesia was used in 
combination with J-M Superex® dia- 
tomaceous silica insulation. 

This is only one of thousands of case 
histories where J-M 85% Magnesia 
has helped industry achieve out- 
standing fuel savings and increased 


operating efficiency. In all types of 
manufacturing and processing plants 
it is the standard for temperatures to 
600F .. . providing high insulating 
value, easy application, long life, initial 
low cost and minimum maintenance. 
Write today for further information 
on J-M 85% Magnesia and Johns- 
Manville’s complete drawing-board- 
to-job-site insulation service. Address 
Johns-Manville, Box 60, New York 
16, New York. In Canada, Port Credit, 
Ontario. 


Johns-Manville INSULATION 
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Electric motors 


Synchronous motor starting perform- 
ance calculation By J] C White, General 
Electric Co. 

Disadvantages of various computing 
methods are eliminated, to a consider- 
able degree, by use of digital or analog 
computing machinery. The growing 
trend in engineering design today is to 
use more exact methods to replace 
routine calculations formerly made by 
slide rule. Synchronous-motor starting 
performance is an excellent case in 
point and is discussed in this paper. 
Widespread use of digital computers 
should make it standard practice to 
compute starting performance by more 
exact methods. AJEE paper No. 56-154. 


Relay protection of motors in steam 
power stations with 4-kv grounded 
neutral systems. By W F Neff, Ohio 
Valley Electric Corp, S H Horowitz, 
American Gas and Electric Service 
Corp, and R B Squires Westinghouse 
Electric Corp. 

This paper gives a number of gen- 
eral conclusions of much interest for 
the 4-kv system. These include: Provide 
short-circuit protection with instant trip- 
ping. Instantaneous settings should be 
above maximum inrush, but should not 
exceed one-third of the total fault cur- 
rent. 

Phase overload relay current settings 
should be determined by the normal 
operating current. Lever settings of 
these relays should be just high enough 
to allow starting, plus sufficient margin 
for emergency overloads. AIEE paper 
No. 56-165. 


Gas turbines 


Gas-turbine rotary regenerator — de- 
sign and development of prototype 
unit for 3000-hp plant. By VW E Ham- 
mond and T C Evans, The Air Pre- 
heater Corp. 

To exploit the regenerative gas-tur- 
bine cycle to the fullest extent possible 
requires an extremely high degree of 
heat exchange. At present, the rotary 
heat exchanger is the only type that 
can be designed with the high thermal 
effectiveness necessary and yet remain 
practical from a size and cost stand- 
point. 

This paper emphasizes advantages of 
the regenerative cycle and shows why 
the rotary heat exchanger is so promis- 
ing, particularly in the high effective- 
ness range. Certain data pertaining to 
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More TECHNICAL BRIEFS 


the design of the prototype unit are 
also presented. ASME paper No. 56- 
GTP-5. 


Development of the Allison turbo-prop 
engine. By G E Holbrook, General 
Motors Corp. ASME paper No. 56- 
GTP-17. 


Internally fired semi-closed cycle gas- 
turbine plant for naval propulsion. 
By S H DeWitt and W B Boyum, West- 
inghouse Electric Corp. ASME paper 
No. 56-GTP-16. 


An experimental arrangement for the 
measurement of the pressure distribu- 
tion on the high-speed rotating blade 
rows. By Prof Dr Ing K Leist, Tech- 
nical University, Aachen, Germany. 
ASME paper No. 56-GTP-13. 


Rotary regenerator for gas turbines. 
By J C Miles and R L Smoot, Univer- 
sity of Illinois. ASME paper No. 56- 
GTP-9. 


A new Solar gas-turbine driven auxil- 
iary power plant. By R Kress, Solar 
Aircraft Co. ASME paper No. 56- 
GTP-8. 


Effect of ambient and fuel pressure 
on nozzle spray angle. By S M De 
Corso and G A Kemeny, Westinghouse 
Electric Corp. ASME paper No. 56- 
GTP.3. 


TO OBTAIN COMPLETE TEXT 


' Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39 St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 

American Society of Automo- 
tive Engineers. Identified by ini- 
tials SAE. Information as to avail- 
ability from SAE, 29 W 39th St, 
New York 18, New York. 

American Society of Lubrica- 
tion Engineers, identified by ini- 
tials ASLE. Information as to 
availability from ASLE, 84 E 
Randolph St, Chicago, Ill. 
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Bearing lubrication 


Spray application of lubricants to plain 
roll neck bearings. By C M Winn and 
J S Aarons, United States Steel Corp. 

Using methods described in this 
paper it is possible to secure a number 
of advantages when lubricating roll 
neck bearings. Briefly, these are (1) 
reduction of lube consumption by at 
least 50% (2) less downtime for ad- 
justments (3) less wear of roll necks 
(4) longer bearing life (5) reduced 
machine-shop time because of longer 
bearing life. All these add up to a 
single thought—savings. ASLE paper; 
no number. 


A review of some hydrodynamic ap- 
plications. By Ernest K Gatcombe. 

This paper presents a brief review 
of some important hydrodynamic lubri- 
cation applications. Three types of 
common lubrication problems are dis- 
cussed—gear teeth, thrust bearings and 
sleeve bearings. There is also a brief 
discussion of some newer applications. 
ASLE paper; no number. 


Grease flow in shielded bearings. By 
R O O’Halloran, J J Kolfenbach and 
H L Leland, Esso Research and Engi- 
neering Co. 

A technique, based on dye tracers, 
for measuring soap and oil components 
of a grease in shielded-bearing lubrica- 
tion has been developed. Use of the 
technique in small, high-speed bearing 
tests shows there is substantial move- 
ment of grease between the bearing and 
shields. Grease moves between the bear- 
ing and shields as an entity. ASLE 
paper; no number. 


Gear lubrication 


Design and testing considerations of 
lubricants for gear applications. By 
E E Shipley, General Electric Co. 

The tendency in the gear industry 
today is toward high-capacity gearing. 
More load, less weight and higher 
speeds are stressed to the extent that 
many gear designs are completely de- 
pendent on the lubricant available. In 
effect, the lubricant has become a con- 
structional gear material. 

Real block to higher load-carrying 
capacity seems to be an inadequate 
understanding of the lubrication phe- 
nomena. Work has been done to in- 
vestigate the types of gear failures re- 
lated to the lubricant. These are wear 
and scoring. ASLE paper; no number. 
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Hall Industrial Water Report 


VOLUME 4 


AUGUST 1956 


NUMBER 4 


Scale or Sludge Deposits Can Crop Up 
Most Anywhere Water is Used 


When they do, the water detective must find the cause and the cure. 
Sometimes the problem is run-of-mine. More often, however, it brings 
into play his skill and experience as a specialist in dealing with water. 


Cold Niagara 
Revealed as Offender 


As winter cold deepened, a chem- 
ical manufacturing plant on the 
Niagara River, a Hall client for 
many years, suddenly experienced a 
hard glassy deposit in the plant 
intake and distribution system. 
Pumps had to be removed from serv- 
ice for cleaning. Mechanical cleaning 
had no effect, but when the pumps 
were heated with steam the deposit 
softened and washed out. 

G. H. Smith and R. E. Elliott, 
Hall engineers in the Buffalo office, 
found that the Niagara River water 
at the plant intake showed greater 
than normal values for calcium, 
alkalinity and pH, indicating con- 
tamination by an alkaline calcium- 
bearing material. However, this in- 
formation did not explain the fact 
that calcium carbonate was being 
deposited in the cold sections of the 
system rather than at points where 
the water was being heated. 

Elliott called J. P. Kleber at the 
home office in Pittsburgh for an 
opinion. From past experience, 
Kleber had the answer immediately. 
Hexahydrate of calcium carbonate! 
—a quite uncommon material. Tem- 
peratures below 40F plus some free 
hydroxide alkalinity in Niagara 
River water had precipitated this 
compound. When the temperature 
was elevated, the material lost its 
water of hydration and left a rela- 
tively soft calcium carbonate mud. 

How to prevent the deposit? 
Nothing could be done about the 
contamination or the winter tem- 
perature of the incoming water. 
While treatment of this water with 
5 ppm of Calgon® would keep the 
scale from forming, in-plant changes 
appeared to be less costly than chem- 
ical conditioning. Well-pleased with 
the diagnosis and suggestions, the 
plant went ahead with these changes. 


Desuperheater 
Develops Deposit 


At a lumber plant in Oregon a 
low-pressure turbine using desuper- 
heated steam suffered a substantial 
decrease in capacity. Inspection of 
the desuperheater and the steam 
line beyond it revealed the presence 
of deposits an inch thick. 

R. T. Manion, Hall field engineer 
in Portland, uncovered the fact that 
during the night there was insuffi- 
cient condensate for desuperheating, 
so raw water was being used to 
supplement it. Evaporation of this 
raw water deposited the solids it 
contained in the desuperheater, 
steam lines and turbine. 

Further investigation produced a 
practical answer to the problem. 
During the day there was more con- 
densate than required for desuper- 


_ heating, so Manion recommended 


storing the excess for use at night. 
Now the plant has sufficient con- 
densate for desuperheating at all 
times. As a result, turbine capacity 
remains constant and the former 
difficulties with valves, strainers 
and traps are no longer experi- 
enced. A recent inspection of the 
desuperheater showed it to be clean. 


Midwest Power Co-operative 
Eliminates Manual Cleaning 
Of Preheater Trays 


Hand chipping of hard, white 
scale from their evaporator pre- 
heater trays was a time-consuming 
monthly task at a midwest power 
co-operative. J. F. Nelson, Hall field 
engineer in Kansas City, suggested 
changes in points of chemical feed 
ahead of the preheater in order to 
obtain good mixing of the condi- 
tioning chemicals before the water 


reached the preheater. He further 
recommended the feeding of 5 ppm 
of Hagan Dispersive®. 

Since the start of dispersive feed 
a 30 percent increase in evaporator 
capacity has been noted because of 
cleaner heat transfer surfaces. Also 
when the preheater trays were 
cleaned after three months’ oper- 
ation the deposit found was so soft 
it could be removed with the fingers. 
Further changes have been recom- 
mended which should result in even 
greater improvement in conditions. 


Hospital Reports Condition 
Of Boilers Excellent 


When a hospital on Long Island, 
New York, decided to increase steam 
generating capacity, Hall Labora- 
tories was invited to provide water 
conditioning service for the expanded 
boiler plant. 

Hall field engineer R. A. Beardsley 
found that the old boilers contained 
a considerable amount of scale diffi- 
cult to remove by mechanical clean- 
ing even though the make-up water 
had been zeolite softened and phos- 
phate and soda ash had been used 
for internal conditioning. Serious 
tube difficulties had been averted 
simply because the boilers had been 
operated at very low ratings. 

After three years of cooperative 
effort with Beardsley, the Chief En- 
gineer at the Hospital reports, ‘““The 
new boilers are free of scale and cor- 
rosion. The scale has been removed 
from the old boilers and it is now 
possible to operate during the off- 
heating season with only one boiler 
at greatly increased fuel efficiency.” 


Industrial Water Problems 
Require Special Handling © 


There are no “stock answers’”’ to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Inc., Hagan me. 
Pittsburgh 30, Pa. 


Water is your industry’s*mhost im- 
portant raw material. Use it wisely. 


Hall Laboratories, Inc.—Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


Unit heaters with fresh air supply 


801 + Units are designed for the replacement of air ex- 
hausted in manufacturing processes and for the comfort of 
workers. They consist of a motor and fan, a heater section 
comprising alternate heating and by-pass passages and a 
distributing outlet. Air brought in through heating passages 
passes over extended surface steam coils. Air brought in 
through by-passes is not heated. 

Volume control dampers on all passages, operated by 
synchronized damper motors, are actuated by an air-stream 
or room thermostat. Dampers on heating passages move to- 
ward open position and dampers on by-passes toward close 
position or vice-versa, depending on temperature needs. When 
outside air temperature is lower than desired inside tempera- 
ture, dampers on heating passages open and those on by- 
passes close to the degree necessary to produce required 
temperature. Blended discharge air stream is maintained 
at an even predetermined temperature and constant volume. 
Spring-return feature closes both sets of dampers when fan 
motor stops—separate shut-off dampers are not needed. 

Steam pressure in coils and supply main is same at all 
times. Consequently, coils can’t freeze and burst as is 
always a threat where steam pressure is modulated to regu- 
late temperatures. Both vertical and horizontal units are 
available. Write manufacturer for bulletin FAS-1. 


L J Wing Manufacturing Company, Linden, N. J. 


“MOTORS 


DAMPER 
LINKAGE 


For more data on these items, use post cards on page 171. Identify your request with item number. 


Airfoil centrifugal fans 
802 + Series 6000 Silentvane fans re- 
portedly make possible 92 percent peak 
mechanical efficiency and 88 percent 
static efficiency in movement of air in 
high-pressure air conditioning, indus- 
trial process ventilation and vehicular 
tunnel ventilation. Airfoil-type blading 
is claimed to lower noise energy per- 
ceptibly as compared to conventional 


flat-bladed centrifugal fans. The fans 
are designed for direct connection to 
conventional squirrel-cage induction 
motors operated at standard motor 
speeds. 

Sixteen fan models are offered with 
wheel diameters ranging from 27 to 108 
in. Further information available on re- 
quest to the manufacturer. 

Westinghouse Electric Corporation, 

Sturtevant Div, 200 Readville St, 
Hyde Park, Boston 30, Mass. 


Axial roof ventilator 
803 + Airfoil fan blades and a special- 
ly vaned head combine to minimize 
noise and turbulence of these Silent- 
Vent units, according to manufacturer. 
The mushroom-shaped head is 114 ft 
high; fan blade diameters range from 
9 to 48 in. Motor-fan outputs report- 
edly can exhaust 350 to 34,430 cu ft of 
fumes, smoke and dust per minute. 
Detroit Blower Co, 9867 Pacific Ave, 
Franklin Park, III. 


For More Equipment News, turn to pages 164, 166, 168 > 
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They licked a problem— 
before it happened— 
with STANODIESEL Oil M 


How Sturgis light plant planned ahead to 
eliminate source of possible power shut down 


Sturgis, Michigan, light plant management in 1946 deter- 
mined that it might be difficult to satisfy all power require- 
ments if the light plant’s large engine, or more than one of 
its small engines, was down. The plant is equipped with 5 
engines—four GM 1,600 H.P. and one Busch-Sulzer 2,475 
H.P. Plant management rightly figured that one of the 
keys to the problem was good lubrication. So, in 1946, 
STANODIESEL Oil M was tested in one General Motors engine. 


In 1947, based on its performance during the test, all en- 
gines were converted to STaNnopiEsEL Oil M. In the nine 
years since, the plant has never had to shut down power to 
customers because of engine or oil failure. There have 
been no wear problems. Engines have stayed clean. There 
is no ring sticking. Bearing life is exceptional. 


J. J. Threlfall, superintendent and Donald 
Cripps, Standard Oil lubrication specialist 
check Don's data book on Sturgis light plant 
diesels. Don is well qualified as a lubrica- 
tion specialist. He has been doing this work 
for nine years. He has an engineering degree 
from Michigan State University and is a 
STANODIESEL Oil M can give this kind of performance graduate of the Standard Oil Sales Engi- 
for two big reasons: (1) its highest quality base stock, neering School. 

(2) its additive formula. StranopreseEt Oil M has superior 

stability. An oxidation inhibitor helps to prevent un- 

wanted increases in oil viscosity. Detergent-dispersant 

additives keep crankcase, pistons, cylinder walls and other 

parts clean. An anti-foam agent controls foam. 


There’s a Standard Oil industrial lubrication specialist 
near you in any of the 15 Midwest or Rocky Mountain 
states. Call him for more information about STANODIESEL 
Oil M. Or write Standard Oil Company, 910 S. Michigan 
Avenue, Chicago 80, Illinois. 


Quick facts about 
STANODIESEL Oil M 


e@ Keeps crankcase, pistons, cylinder walls clean. 


. @ Combats deposit and wear problems imposed by use 
of economy fuels. 


@ Maintains film on difficult to lubricate areas and parts. 


@ Eliminates spark plug fouling in spark ignited engines 
and reduces combustion chamber ash deposits in 
engines burning natural gas, LPG and liquid fuels. 


@ Eliminates fuel injector and pump sticking caused by 
deposits on injector barrel and plunger where fuel 
and lube oil commingle. 


Sturgis, Michigan, light plant has four GM 1,600 H.P. engines and this Busch- 
Sulzer 2,475 H.P. engine. Engines receive progressive maintenance at 3,500 
to 4,000 hours. STANODIESEL Oil M is used in all engines. 


(Indiana) 
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Bronze rotary pump 


807 + Corrosion-resistant unit is de- 
signed for vacuum and/or pressure ap- 
plications in handling steam, hydrogen, 
natural or manufactured gas, nitrogen 
or other inert gases carrying entrained 
moisture. Bronze construction of rotor 
and housing reportedly eliminates 


“freezing” due to water-vapor corrosion 
at the rotor extremities and housing 
end-plates. 

Pump’s Graphitar vanes require no 
lubrication in riding against cylinder 
wall, eliminates danger of sparks. 

Dexter Folder Co, Pearl River, N. Y. 


More EQUIPMENT NEWS 


PUMPS—Five units for varied industrial applications 


Vertical condensate pump has 
four pumps in a common case 


805 + Vertical multi-unit condensate 
pump features four pumps in a com- 
mon case, utilizing a common shaft. It 
has eight flanges—four intake and four 
discharge. Four-pumps-in-one design 
was reportedly developed to (1) save 
floor space (2) realize economies of a 
common driver (3) increase reliability 
because use of four pumps on common 
shaft requires only a single stuffing 
box—reduces packing maintenance. 

Three of the pumps are single stage, 
the fourth is two stage with an external 
crossover. Unit is driven by a vertical 
electric motor. Axial and radial hy- 
draulic balance is obtained by using 
double-suction impellers and double- 
voluted pump cases. Rotating element 
can be removed without disturbing suc- 
tion or discharge piping. 

Byron Jackson Pumps, Inc, 
Box 2017A, Terminal Annex, 
Los Angeles 54, Calif. 


Condensate-return systems 
808 + Series of condensate - return 
pumping units are available for both 
closed low-pressure steam heating sys- 
tems or process equipment and for 
boiler feed condensate return. Single 
and duplex units may be obtained. 


Straight condensate return units re- 
ceive, and automatically return to the 
boiler, condensate from various types 
of low-pressure steam heating systems 
and process equipment. Boiler feed 
system automatically blends raw make- 
up water with hot-return condensate. 
Gould Pumps, Inc, Seneca Falls, N. Y. 
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Lightweight hydraulic pum 
806 + Gasoline - operated hydraulic 
pump is designed for use with all single 
or two-way Simplex Re-Mo-Trol hy- 
draulic rams. The power pump with 
a displacement of 30 cu in. of oil per 
minute reportedly will raise a ram five 
times faster than a hand pump with 
displacement of 6 cu in. of oil per 
minute. 

The unit has a 114-hp gasoline en- 
gine that provides continuous operating 
pressure of 5000 psi and intermittent 
pressure to 10,000 psi. 

Templeton, Kenly & Company, 

2525 Gardner Rd, Broadview, Il. 


Two-stage high-vacuum pump 
809 + This small version of company’s 
2-stage mechanical booster high-vac- 
uum pump is reported to maintain uni- 
formly high pumping speeds over a 
wide range of pressures. A baffled in- 
terstage connection is provided between 
the two pumps and both pumps and 
motors are mounted on a common base. 

Pumping speed of 150 cfm is main- 
tained over a broad pressure range from 
200 to 3 microns. At 0.1 micron, pump- 
ing speed is 95 cfm. Request details. 

Kinney Mfg Div, The New York 
Air Brake Co, Boston, Mass. 


For more data on these items, use post cards on page 171. Identify your request with item ber. 
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any flat 
means trouble 


but in plant air supply 


it also means lost production! 


Unless your plant air supply has adequate capacity 
in reserve, you may actually slow down your entire 
production every time you add a new labor-saving 
air-operated tool or device. 


New increased demands on overloaded or overextended 
air supply inevitably cause a pressure drop all along 

the line. That means every tool, chuck and wrench slows | 
down ... and production suffers. is 


When did you last check your air at the end of, the ‘fine? 
If it is going “flat,” a Clark Balanced/Opposed Air 
Compressor will restore full pressure and, at the 

same time, provide for a planned reserve to take care 
of future demand. 


There is a Clark Representative near you ready to 
give you all the facts. Why not call him now or 
write for your copy of Bulletin 118? 


CLARK BROS. CO., OLEAN, N. Y. 


One of the Dresser Industries 
Offices in principal cities throughout the world 
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More EQUIPMENT NEWS 


Six possible solutions to your valving problems 


Process control valve 


810 + Unit handles erosive process 
flows or flows containing gritty solids 
that can’t tolerate pockets but can 
accept neoprene or natural rubber. 
It produces minimum turbulence in 
flow through the valve and is for use 
on slurry service where solids in 
suspension tend to plug conventional 
valves. Details from manufacturer. 

George W Dahl Co, Inc, 

430 High St, Bristol, R. I. 


4-cylinder valve actuator 


813 + Unit is built to operate high- 
pressure plug and bail valves up to 
36 in. Features claimed include (1) 
balanced torque delivered to valve 
stem through 4-cylinder operation 
(2) entirely separate gas and oil 
systems (3) easy field installation 
without modification of plug valve. 
Request details from manufacturer. 
Ledeen Manufacturing Co, 1600 S 
San Pedro St, Los Angeles, Calif. 


For more data on these items, use post cards on page 171. Identify your request with item number. 


Tube-piercing valve 


811 + Claimed features are (1) 
one-piece brass body made from 
extruded bar (2) recessed sealing 
gasket that can’t slip or fall out. 
The valve pierces 3g, 7/16 and % 
in. od tube and can be installed 
in any position on copper, aluminum 
or thin wall brass tube wherever a 
liquid, gas or air flow is desired. 
Madden Brass Products Co, 
Aurora, Ill. 


Solenoid control valve 


814 + Solenoid pilot-operated unit 
has a moisture and dustproof sol- 
enoid enclosure that seals out splash- 
ing liquids or airborne contami- 
nants. A_ safety solenoid cover 
renders the valve electrically inop- 
erative when cover is removed. In- 
tegral junction box will accommo- 
date 6-in. taped pigtail leads. 
Valvair Corp, 454 Morgan Ave, 
Akron 11, Ohio 


Begins on page 167 


Non-corrosive solenoid valve 


812 + “In-line” construction of this 
2-way direct - solenoid - controlled 
valve makes it easy to inspect and 
service. All control parts can be 
removed in one assembly—without 
disturbing piping. Unit is primarily 
designed for ac applications. Nor- 
mally closed, it is available in stand- 
ard pipe sizes, 14 through 2 in. 
Airmatic Valve, Inc, 7317 
Associate Ave, Cleveland, Ohio 


Air, hydraulic control valves 


815 + Valve chambers of these 
valves are formed by aluminum 
spacers held in accurate metal to 
metal end abutment. This permits 
O-rings or U-packers to be sup- 
ported on both inside and outside 
diameters without placing mechani- 
cal pressure on packers. Except for 
operating mechanism, plunger is 
only moving part. Request details. 
C B Hunt & Son, Inc, Salem, Ohio 
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Why Allis-Chalmers Cooling 
Coil Design Means... 


Better Rectifier Operation 


More Efficient Heat Transfer results 
from internal cooling coil. The steel coil sur- 
rounds active parts, offering more cooling 
surface and better heat transfer than other 
types. Unit maintains more uniform tem- 
perature and mercury vapor pressure. 


Simplified Maintenance results from 
Allis-Chalmers unique unit construction. All 
active components are attached to the anode 
plate for easy withdrawal, dismantling, and 
re-assembling — as illustrated above. 


Positive Arc Barrier is formed by the 
cooling coil, which is insulated from the tank. 
The main arc is confined within the coil, pre- 
venting arc transfer to the tank. 


Years of Operation in hundreds of in- 
stallations have proved the reliability, ease 
of operation, and simplified maintenance of 
Allis-Chalmers mercury arc rectifiers. You 
can get complete information at your nearby 
A-C office, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


A 
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Turbocharged diesel engine is rated at 335 hp 


816 + New Turbodiesel engine devel- 
ops its 335 hp at 2100 rpm with a 90-F 
intake air temperature from 0 to 4000 
ft. It is a 6-cyl, 4-cycle engine with a 
bore and stroke of 5%x6 in. and pis- 
ton displacement of 743 cu in. Com- 
pression ratio is 14.5 to 1. 

Key to high horsepower is the ex- 
haust gas turbocharger. Here, normally 
wasted energy of exhaust gas is used to 
create power. This is done by piping 
exhaust through a turbine which is one 
element of the turbocharger. The ex- 
haust gas is directed against turbine’s 
blades causing wheel to rotate at high 
speed. A centrifugal impeller, mounted 
on the same shaft, but in a separate 


housing, draws fresh air and blows it 
into the intake manifold and cylinders 
under pressure. More weight of fresh 
air is forced into cylinders and 1 greater 
quantity of fuel can be burned com- 
pletely—creating more power at the 
flywheel. 

According to manufacturer, compared 
to a naturally aspirated engine of the 
same cu in. displacement, the Turbo- 
diesel develops 671% percent more 
power. Likewise, it produces 111% per- 
cent more power than a mechanically 
supercharged unit of the same cu in. 
displacement. Fuel rate is claimed to be 
lower than naturally aspirated or me- 
chanically supercharged engines. 


Cummins Engine Company, Inc, Columbus, Indiana 


Combination drive offers 
continuous pumping service 


817 + Right-angle combination drive 
has been developed for municipal water 
supply stations, sewage disposal plants, 
fire fighting stations and other installa- 
tions where continuous or standby 
pumping service is essential. Sizes 
range from 30 to 150 hp and are avail- 
able in a wide selection of gear ratios. 
In normal operaton an electric motor 
mounted on the disengaged drive pow- 
ers the pump. In event of power fail- 
ure or electric motor breakdown, the 
drive is engaged to transmit power 
from a standby combustion engine with 
very little lost time under emergency 
conditions. Details from manufacturer. 

U.S. Electrical Motors, Inc, 

Box 2058, Terminal Annex, 

Los Angeles 54, Calif. 


Begins on page 162 


Atomic radiation detector 


818 + Lightweight instrument is 
designed to detect and measure 
potentially hazardous atomic radia- 
tion. Called the Radiameter, the 
unit weighs only 2 lb, fits into a 
suitcoat pocket and operates on an 
ordinary flashlight battery. Request 
complete details from manufacturer. 
Electronics Division, Curtis- 
Wright Corp, Carlstadt, N. J. 


Distribution panelboard 


819 + System offers both audible 
and visible warning for abnormal 
process functions. It works over a 
2-wire pair or single wire and 
ground return up to several miles 
and produces a blast audible for 
more than 2500 ft. Any condition 
that will operate a switch or relay 
will trigger the alarm. 

Sparton Control Systems Div, 

The Sparks-Withington Co, 

Jackson, Mich, 


Distribution panelboard 


820 + Heavy-duty power distribu- 
tion panelboard incorporates rigidly- 
mounted fusible switch units of the 
quick-make, quick-break type. It is 
designed for 600-volt ac maximum 
service, 2- or 3-wire single-phase and 
3- or 4-wire 3-phase applications. 
Known as the Type QMR, it can be 
safely operated in systems having 
short-circuit capacities up to 100,000 
amps RMS asymmetrical when cur- 
rent-limiting fuses are used. 

The units are of modular construc- 
tion to permit ready interchangeabil- 
ity and can be provided in ratings of 
30 to 200 amps, 2- and 3-pole con- 
struction. Units are horsepower 
rated for both standard and time 
delay fuses. Details on request. 

General Electric Company, 
Plainville, Connecticut 


For details on these items use post cards 
p 171. Identify request with item number. 


Check these too... 
Magnetic air breakers 

Double-roll grinder 

Hydrazine comparator 
Corrosion-resistant liquid end. p 178 
Condenser tube cleaning tool .p 180 
Rapid scale disintegrator 
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Westinghouse Research Laboratory 
Churchill Boro, Pittsburgh, Pa. 


Westinghouse Electric Corporation has selected two Keeler D-K Package 
Steam Generators to supply their modern new research laboratory with 
low cost steam for process and heat requirements. Keeler Boilers of various 
types and sizes are serving Westinghouse plants throughout the country 
and their efficiency, economy and dependability led to the purchase of 
the two D-K units pictured here. 


Each of the new Keeler Type D-K Boilers shown are capable of generating : 
20,000 Ibs. of steam per hour. The complete “‘package”’ includes all burning § 
equipment, controls, safety devices and accessories for gas fired operation. 


The Type D-K is made in oil or gas fired units with capacities from 8,000 
to 45,000 Ibs. of steam per hour, standard design pressure of 200 psi and a 
maximum design pressure of 325 psi. The D-K is specifically designed for 
use in power plants which will not accommodate long boilers of other types. 


It incorporates the proven efficiency and economy of Keeler Water Tube 
Steam Generators in a new, compact design—a comparatively wide and 
short boiler that’s completely steel encased and insulated, ready for quick 
hook-up and operation. Write or phone for complete information on this 
compact, new Package Power Plant! 


The Seal of Quality in Water Tube Boilers 


\EELER 


Type DK 


Newest member of the 

Keeler line—a compact, 

low-cost package steam 

generator (oil or gas 

fired) for limited space 
requirements. 


— ESTABLISHED 1864 — 


Write For Bulletins EELER 


No. DK-1: Type DK Package Boilers 
No. F-14: Type CP Package Boilers , - 

No. M-2A: Type CPM Package Boilers 

No. MK-1: Type MK Boilers 
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E. KEELER CO. 


200-300 West St. « WILLIAMSPORT, PA. 
— OFFICES IN PRINCIPAL CITIES — 


: 


KEY-KAST Tee’s and Ell’s 
serve hot reheat lines at new 
Detroit Edison Power Plant 


One of the three generating units of the new, modern River Rouge Plant of the Detroit Edison 
Company uses KEY-KAST Alloy Steel Welding Fittings. Hot reheat line to the turbine of this unit is 
fitted with KEY-KAST Tee's and 90° Ell Welding Fittings. 

The high strength and long service life of KEY-KAST Alloy Steel Welding Fittings are a 
result of: 

1. Heavy wall thickness throughout (at 271%” O.D., wall thickness is 1%”). 

2. Extra wall thickness at critical points to compensate for erosion. 

3. Rigid dimensional and metallurgical control. 

More and more power plants throughout the nation are specifying KEY-KAST fittings for 
their alloy piping needs. 

And more and more engineers designing power plant installations are writing KEY-KAST 
into their specifications as a result of: 

1. Desirable physical characteristics. 

2. Wide variety of alloys i diately availabl 

3. Important cost advantages. 


For full specifications in 


W-K-M Manuracrurinc Company. Inc. the complete KEY-KAST 
2.Q Cc ey STRIES for Bulletin 
PLANT: MISSOURI CITY, TEXAS @ MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 
MANUFACTURING 


KEY W-K-M 
RETURN BENDS THROUGH -CONDUIT 
AND FITTINGS GATE VALVES 


PLUG VALVES 


JOB DETAILS 


Tube Size: 
272" O.D. 


Material: 
1%4% chrome 
moly. 


Pressure temperature: 
750 psi @ 1010°F. 


Fabricator: 
Dravo Corp. 
Marietta, Ohio 


acf 
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1 want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Dec 1, 1956. Void after this date. 


To get more info 


on new equipment 
- | want details on these New Products: 
or FREE copies 


° Send me these FREE Bulletins: 
of latest bulletins ooo 


Please use before Dec 1, 1956. Void after this date. 8/56 


Power a McGraw-Hill Publication 


follow these 
easy steps 


Power a McGraw-Hill Publication 


Preceding pages tell you what's new 
_ in plant equipment. Each item is num- 
_ bered. For more details on any item, 
write its number Be. 


I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Dec 1, 1956. Void after this date. 8/56 


numbered, beginning on back of this 
page. To order those you want, write 
_ POWER item number here —do not 
manufacturer's bulletin number. 


Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
various companies, they'll send the info 
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Please print 

Power a McGraw-Hill Publication oi 


Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


Power 
Reader Service Department 


330 West 42nd Street 
New York 36, N. Y. 


Power 


Reader Service Department 
330 West 42nd Street 


New York 36, N. Y. 
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AIR CONDITIONING, VENTILATING, 
REFRIGERATION AND HEATING 


¥% Hermetic centrifugal units designed to provide 
chilled water for air conditioning and refrigera- 
ation applications are described in bulletin DS- 
399, Contains capacity tables, water pressure drop 
charts, engineering data. *Request direct on 
company letterhead from The Trane Co, La 
Crosse, Wis. 


Roof ventilators. Sizes, specs, performance data, 
dimensional drawings are given in 16-p bulletin 
A-112A. Hartzell Propeller Fan Co, Piqua, Ohio. 


2 Refrigerating machines. Hermetic centrifugal 
cooling units with pushbutton operation are dis- 
cussed in 20-p bulletin 19C-100. Unit produces in 
90 to 350 ton capacities. Carrier Corp, Syracuse 


3 Refrigeration insulation. Mlustrated 4p bul- 
letin emphasizes incombustible qualities, sanitary 
qualities, high-moisture resistance, low conduc- 
tivity, high structural strength of this insulation. 
Johns-Manville, 22 E 40th St, New York 16, N. Y. 


4 Lubrication of air conditioning and refrigeration 
equipment is discussed in 2-part bulletin 43. Part 
One tells what to look for in a refrigeration oil 
and how to determine oil needs of a refrigeration 
compressor. Part Two is an illustrated article ex- 
plaining refrigeration principles and describing 
modern air-conditioning and refrigeration equip- 
ment. Sun Oil Co, 1608 Walnut St, Philadelphia 
3, Pa. 


Unit heaters. Improvements, specs, performance 
data for horizontal and vertical units are present- 
ed in 36-p bulletin 700A. Includes descriptions of 
cabinets, elements, motor mountings, fans, con- 
trols, piping diagrams and other technical data. 
American Air Filter Co, Inc, 215 Central Ave, 
Louisville, Ky. 


BOILERS AND AUXILIARIES 


6 Water-tube steam generators. Bulletins 55-2 
and 56-1 give complete data on type-S boilers and 
type-A shop-assembled boilers. Each includes de- 
scriptive material, photos and several separate 
data sheets of engineering drawings and technical 
information. Wickes Boiler Co, Saginaw, Mich. 


“Carbon products for cupola furnaces” is title 
of catalog S-5450. Descriptions of well zone lin- 
ings, breast and tap hole constructions, slag dams, 
and slag and iron trough linings relate the prop- 
erties of carbon to these specific refractory prob- 
lems. National Carbon Co, Dept E, 30 E 42nd St, 
New York 17, N. Y. 
(Continued on page 218) 


This Month’s FREE 
is Mmontn s iterature 
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Lub iw appearances, 


100 b.h.p. Modulatic at Fearn Food Products, Los Angeles. 
Floor area, only 5’ x 7'-3". Floor load, just 150 Ibs./sq. ft. 


MODULATIC STEAM GENERATOR 


— world’s most compact power-package 


This good-looking Modulatic installation shows how 
clean and uncluttered, how efficiently functional your 
steam generator space can be. 

“‘Boilerhouse?”” No! Modulatic needs no expensive 
enclosure, foundation, stack—takes no more room than 
a desk and chair. Any aisle or unused corner anywhere 
—basement, balcony, roof—is all the space you need. 

Shipped fully assembled—just connect and fire up 
. . . equally easy to move. Passes through plant-type 
doorways. Can’t waste fuel or water because steam is 
made only “on demand” to maintain the pressure 
you want. 

As your main steam source or added capacity for 
power, processing, heating . . . for emergency service 


50 of team, gontrition, and, controls 
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or conventional purposes . . . for permanent installa- 
tion or mobility . . . there’s nothing like Modulatic. 
Proved by more than 10,000 (now 13,000) in use. 

Full steam in two minutes from cold starts ends 
early reporting and standby. Quiet, pushbutton oper- 
ation. Eight sizes: 10 to 160 b.h.p. Pressures from 5 to 
285 p.s.i., and much more. Oil, gas, or combination 
burner. Single or multiple units. In Canada, write 
Vapor Car Heating Co. of Canada, Ltd., 65 Dalhousie 
Street, Montreal 3, Que. 


4 


VAPOR HEATING CORPORATION 
80 E. Jackson Bivd., Chicago 4, Ill., Dept. H-1 


Please send me free 12-page Modulatic Booklet No. 586. | use 
steam for 


Name 
Company 


City. Zone State 


| 
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b> SEVERAL YEARS AGO I took Mrs Edwards and the 
children on a grand tour of our great Western 
States. We had planned the trip all one winter, 
selecting interesting spots to visit and poring over 
road maps. As we had four weeks’ time we worked 
out every detail carefully so our trip would pay the 
biggest dividend for the time and money spent. Our 
schedule was worked out as well as any railroad 
timetable. 

* After visiting Yellowstone National Park, we 
headed for Seattle and Mount Rainier. From there 
-we hit Highway 99 to Portland, San Francisco, Los 
Angeles and San Diego. Along the way we took in 
many interesting sights. These included our great 
Douglas fir forests, dams and the giant sequoia 
trees. Coming home we drove through the desert and 
visited several Indian reservations, as well as the 
petrified forest. All in all, it was a most memorable 
and successful vacation as we saw everything we had 
planned. But that trip brings up a disturbing ques- 
‘tion. And if any of you readers can give me a logical 
answer, I'll be mighty thankful. 

Why don’t we plan for our future success as care- 
fully as we plan a vacation trip? The Lord knows 
we run into some mighty rough detours even with 
the best maps. Yet none of us would start out on the 
first highway we come to—drive until we run into 


another, etc. If we did, we might end up at Cape 
Horn. Yet, as youngsters, we often flit from job to 
job without a definite plan—wondering in later 
years why we find ourselves in some impossible, 
outlandish place. 

You younger plant men should prepare a road 
map of your future. If your destination is a plant 
engineer’s desk, sit down with an older engineer 
and learn how he got there. The job calls for some 
basic knowledge. But there are many ways you can 
acquire that learning. It might be done by burning 
the midnight oil, taking correspondence courses, 
serving an apprenticeship or attending technical 
school while working at the right jobs, But you'll 
get much nearer your goal if you plan a road map 
and try to follow it. If not, don’t be surprised to find 
yourself at Cape Horn later on in life. And you can 
take it from my neighbor, ex-sailor Hal Lawson, 
that’s one desolate spot you won’t like. 

Sure, you can’t expect all your plans to work out 
as well as our vacation trip. But you'll come much 
nearer if you know where you're headed. You'll 
have to detour along the way—even with the best 
road map—but your goal will still be clearly spelled 
out for you. And don’t forget the timetable. Any old- 
timer will tell you the sand keeps running down 
until before long there isn’t any left. 
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Accurate, Reliable 
Temperature Control 


STACON V SERIES 
Self Operating Temperature Regulators — 


Feature a liquid filled thermal system for high operating power and 
uniform throttling action and has built-in over-load protection. Avail- 
able in 50°F. and 100°F. ranges from 25° to 325°F. Direct and 
reverse acting units 4" to 1%” with screwed ends, and 2” to 4” 
with flanged ends. Bulletin No. 500. (Cash Standard Stacon Corp.} 


STACON TYPE VS 
Temperature Safety Regulators — 


Used in the supply steam or gas line and will protect a process by 
snapping shut when the process temperature goes above a desired 
temperature level. Easily adjustable and remains closed until manually 
reset. Available in sizes from ¥2" to 142" with screwed ends. (Cash 
Standard Stacon Corp.) 


CASH STANDARD TYPE 51 
Indicating Controllers — 


An air operated, mercury actuated proportional temperature controller, 
Temperature ranges from —40°F. to 1000°F. Calibrated set point 
adjustment, unit construction, air relay with sapphire orifice and push 
button cleaner, feedback type proportional control with 1-100% band 
and differential gap. Also available with 1-150°% proportional band 
combined with automatic reset action. Bulletin No. 978. (A. W. Cash Co.} 


CASH STANDARD TYPE 30 
Diaphragm Control Valve (With Type 51 Mounted) 


A rugged, dependable control valve—available in sizes 2" to 12” 
with various styles of inner valves—reverse or direct acting. Accurate 
control is assured when the Type 30 is used with 51 or 57 controllers, 
valve mounted as illustrated, or where the controller is installed re- 
motely. Bulletin No. 980. (A. W. Cash Co.) 


CASH STANDARD TYPE 57 
Recording Controllers — 


An air operated temperature controller with mercury, vapor, gas or 
organic liquid actuation. Temperature ranges from —350°F. to 1200°F. 
Available in 9” and 12” case size, spring or electric driven chart 
drive, on-off control or 1-100% proportional control. 


All units have push button nozzle cleaner; proportional controllers also 
have sapphire jewelled relay orifice with push button cleaner. Bulletin 
No. 979. (A. W. Cash Co.) 


WHAT'S YOUR TEMPERATURE CONTROL PROBLEM? 
Cash Standard and Stacon have the answer or will find one. 


Contact the Cash Standard temperature and pressure control special- 
ist in your area, or write Dept. & 


S TARNIDARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P.O. Box 551, Decatur, Ill. 


PRESSURE HYDRAULIC, TEMPERATURE PROCESS AND COMBUSTION CONTROLS 
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The Power Drive That 
Gives You Everything! 


Tripod Power Driv 


With Folding 


Power for any hand 
tools 4’ to 2” pipe, 4" 
to 2” bolts; geared tools 
to 12”. 


Really Portable — Lightweight, legs and tray fold in snugly, 
handy handle for carrying. 


Easily Quickly Set Up — Built-in folding tray and legs open 
up for business instantly —all one unit, no loose parts. . 


Extra Rigidity — Open tray holds legs in strong, solidly rigid 
stance, adds strength. No front leg to obstruct swing of die 
stock handles. 


Fast Easy Speed Chucking—Guaranteed grip, forward and 
reverse—no slip, even with geared tools: Replaceable insert 
jaws for long service. 


Extra Power — Motor has larger long-life brushes, longer 
commutator, won’t bog down under extra load. Be 


You can’t beat 
it for perform- 
ance,easy work 
and durability. 
Buy it at your 
Supply House 
much the 
most for your 
money! 


U.S.A, 


io, 


More EQUIPMENT NEWS 


Begins on page 162 


Magnetic air breakers 


823 + New 5- and 15-kv magnetic air 
circuit breakers extend company’s line 
through 250 and 500 mva interrupting ca- 
pacity. 

The DST5-250 breaker is a horizontal 
drawout device for use in  metal-clad 
switchgear. Special design features in- 
clude (1) arc chutes that can be tilted 
back for contact inspection (2) high-ca- 
pacity “puffer” system to assist arc blowout 
on low-current operations (3) fast, de- 
pendable solenoid operation (4) specially 
designed racking-in mechanism to facili- 
tate breaker insertion and withdrawal from 
the cell. Full details from manufacturer. 

Federal Pacific Electric Co, 
40 Paris St, Newark 1, N. J. 


For more details on these items, use post cards 
p 171. Identify your request with item number. 


Double-roll grinder 


824 + Sump-type double-roll grinder is 
used for sizing solid materials conveyed 
in materials-handling systems. It is de- 
signed for heavy-duty loads and for in- 
stallation in a sump, located either below 
or above floor level. Photo above shows 
the grinder assembly without housing. 

Grinder rolls are of manganese steel. 
Teeth are integrally cast and individual 
ones can be replaced, when worn, by being 
burned off and new ones welded in their 
place. 

The grinder handles either wet or dry 
material and can be operated with its 
rolls submerged. Damage from water, grit 
or dust is eliminated by mounting bear- 
ings outside the shaft stuffing boxes and 
protecting them with lantern rings in the 
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We say this without reservation — will back it up with proof: 


New Balanced 
Mobil 
Can Improve 
our Production And 


Reduce 
anufacturing Costs 


For years Mobil D.T.E. oils have set the standard of quality 
for all hydraulic and circulating oils. Recently they were 
dramatically improved—so much so that their margin of supe- 
riority is now greatly increased. 

New Mobil D.T.E. oils are balanced to meet the widest 
range of operating conditions. They will give years of trouble- 
free service—even in continuous high temperature circulating 
systems. They will keep your machines free from deposits over SOCO N Y MOBIL 
the complete range of service. They will give you the highest 
degree of protection against wear...rust...corrosion. In fact, 
tests show most machines will become obsolete before these FIRST STEP 
oils need changing when operating at normal temperatures. 

IN CUTTING COSTS 


Let us show you concrete proof that new balanced Mobil 
D.T.E. oils can improve production and cut manufacturing 
costs. Ask your Mobil representative for the “balanced” story. 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


POWER * AUGUST 1956 177 


| 

q 

ae 

| 

a 
x, 


to clean tubes from 1/2" to 2” 


QUICKLY 


Expanding scraper 
and replaceable 
element. 


Sectional wire brush. 


Expanding brush 
and replaceable 
element. 


Air valve for 
one-man operation. 


Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 
operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 
speed, and ease of operation offer a marked 
contrast with external cleaners costing many 
times more. 

An air valve directly behind the Rotojet 
motor permits one-man operation. Very 
little headroom is required, and either ver- 
tical or horizontal tubes can be cleaned. 

Simplicity of Rotojet design and precision 
construction assure long service, efficient use 
of power, and freedom from trouble. Eco- 
nomical brushes, cutters, and scrapers meet 
practically any requirement. 

Send for Bulletin J-410. 


ROTOJET. 


TUBE CLEANERS 


ELLIOTT COMPANY - ROTO DIVISION 


_ Tube Cleaner Specialists Since 1910 


153 Sussex Avenue, Newark, N. J. 


More EQUIPMENT NEWS 


Begins on page 162 


stuffing boxes. When dry materials are 
handled, compressed air is passed through 
the lanterns to prevent entrance of grit 
into bearings and packing rings. With 
wet material, water is used for purging. 
The Allen-Sherman-Hoff Co, 259 
E Lancaster Ave, Wynnewood, Pa. 


Hydrazine comparator 


825 + Instrument provides a method of 
analysis when hydrazine is used as an 
oxygen scavenger in industrial boilers. 
The unit is a water analyzer with a slide 
containing permanent hydrazine standards 
for the values, 0.00, 0.02, 0.04, 0.06, 0.08, 
0.10, 0.15, 0.20 and 0.30 ppm hydrazine. 

A test is made by placing 50 ml of the 
sample in a 2-oz glass-stoppered bottle with 
minimum exposure to air and adding 2.5 
ml of hydrazine reagent. After mixing, 
sealed test sample is allowed to stand 30 
minutes before reading. Previous to this 
time, two water analyzer tubes are filled 
to the mark with water being tested and 
placed in outside compartments of the 
base. Treated sample is transferred to the 
third tube (to the mark) and placed in 
middle compartment. Slide is moved as 
required and colors observed in mirror 
until a color match is obtained. The hy- 
drazine value is read directly from the 
slide. Further data from manufacturer. 


WA Taylor & Co, 7300 
York Rd, Baltimore 4, Md. 


For more details on these items, use post cards 
p 171. Identify your request with item number. 


Corrosion-resistant liquid end 


821 + Plastic material known as Plio- 
Tuf is being used for low-pressure, mod- 
erate-temperature applications where chem- 
ical being pumped would corrode metals 
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This is the reliable Coppus Turbine furnished with either type of wheel 


Top performance in all COPPUS 


Both the regular type wheel or wide 
bucket “L” type wheel give you Coppus 
proven high quality and low mainten- 
ance cost. The “L” type wheel is the 
new development for use where low 
water rate is essential. 

Coppus “Blue Ribbon Turbines’ 
earned their fine reputation right on the 
job. Users vouch for their top quality 
performance and their low maintenance 
cost. 

In the words of the supervisor of a 
large chemical company: ‘‘Coppus tur- 
bines require so little maintenance that 
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a person would starve to death, if he 
depended on it for a living.” 

Proven features of all Coppus Tur- 
bines: 
@ Turbines rated close to your hp re- 
quirements, from 150 hp down to 
fractional. No need to buy a bigger, 
costlier turbine than your conditions 
call for. 


e@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 


e@ Exclusive pilot operated excess speed 


Regular type wheel 


TURBINES 


safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 
Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbines. 


COPPUS ENGINEERING CORPORATION 
168 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER 


A 
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prevent 
and remove 


cooling system! 
with 


Custom-Formulated MEMPO Products 


It may save you a lot of money to have a DEADY (say 
Dee-Dee) Corrosion Consultant study your cooling tower 
problems. There’s sure to be a MEMPO product 
formulation and the right DEADY METHOD to treat 
your cooling water —to prevent the corrosion, scale, 
algae, bacteria and odors that inhibit the efficiency and 
operation of your cooling system. 


MEMPO Products are a series of Metal Polyphosphate 
chemicals (crystals, powders or liquids) that are modified 
and/or formulated to meet your individual plant 
conditions. The exclusive DEADY METHOD is the only 
comprehensive system of control, through the use of 
these chemicals, to assure proper results. 


The DEADY water treatment laboratories (Chemical 


and Engineering Specialists) — unequalled anywhere— 8 


can prescribe the MEMPO treatment for your problems. 
The treatment will be applied and periodically checked 
by a DEADY field ‘etx using the exclusive 
DEADY METHOD. 


MEMPO Products have also 
been applied mostsuccessfully 
to evaporative condensers 
and industrial air condition- 
ing systems. Complete details 
are available from 


DEADY CHEMICAL COMPANY 


Kansas City 1, Mo. 
Los Angeles, Cal. 


More EQUIPMENT NEWS 


Begins on page 162 


and alloys. Relatively low cost of this 
liquid end is partly due to fact that Plio- 
Tuf can be molded and does not have to 
be extensively machined. It can be used 
on pumps with plunger diameters up 
through 1% in. Recommended ranges of 
use are: pressure, 150 psi; capacity, 70 
ghp; temperature, 160 F. 

Milton Roy Co, 1300 E Mermaid Lane, 

Philadelphia 18, Pa. 


Condenser tube cleaning tool 


826 + Unit reportedly uses a gun-and- 
slug method to thoroughly remove slime 
and scale at a considerable time savings 
over ordinary mechanical methods. One 
man can load an entire bank with clean- 
ing slugs and shoot them through in rapid 
succession. The gun can be operated by 
either air or water pressure. Effective 
pressures range from 50 to 200 psi. 

Three types of cleaning slugs in sizes to 
fit all standard tubes can be furnished. 
Spool-type slugs for normal slime removal 
are designed with a cup at the forward 
end that expands to wipe inside of the 
tube clean. Bullet-shaped slugs are for 
removing heavier or thick slime deposits. 
Scraper-type slugs cut away scale or min- 
eral deposits as they are driven through 
the tube. The latter two types have “jet- 
action” holes in the sidewall to admit 
water or air for flushing away deposits 
as they are removed. 

Crane Packing Co, Dept PRN, 
6400 Oakton St, Morton Grove, Iil. 


For more details on these items, use post cards 
p 171. Identify your request with item number. 


Rapid scale disintegrator 


827 + Powdered scale disintegrator can 
be used in recirculating cooling water sys- 
tems while they are in operation. It is 
suited for periodic cleaning of once-through 
systems and boilers and for removing water 
scale from heat-exchange surfaces. No 
special equipment is required—treatment 
can be applied by plant maintenance per- 
sonnel. The powder contains a special in- 
hibitor that reportedly prevents attack on 
any metals in the system. It requires no 
neutralizers and, after cleaning, the treat- 
ment solution can be safely drained by 
bleed, blowdown or overflow. 


Alken-Murray Corporation, 
131 E 23rd St, New York 10, N. Y. 
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NATIONAL SEAMLESS PIPE 
used for heating and air conditioning system 
of new Texas National Bank Building 


USS National Seamless Pipe is consistently the number one 
choice of engineers and contractors throughout the country 
for air conditioning, heating and power installations. Its abil- 
ity to render efficient, trouble-free service under all types of 
pressure and temperature conditions has given National 
Seamless a reputation for safety and dependability excelled 
by no other pipe. For further information, or assistance with 
your pipe problems, get in touch with our engineers. 


USS National Seamless Pipe, in sizes 
from 4” O.D. to 16” O.D., was utilized 
in the heating and air conditioning sys- 
tem of this new Houston, Texas, build- 
ing, owned jointly by Texas National 
Bank and Continental Oil Co., as fol- 
lows: 
Sizes 4”, 6”, 8”, 10” and 12” are used 
for combination hot and chill water 
lines to the primary and zone condi- 
tioners as well as the perimeter units. 
The 16” O.D. pipe is used for handling 
condenser water. 


The 14” O.D. pipe is part of the steam 
piping system which in turn converts the 
water into hot water for heating through 
the use of converters. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamless PIPE AND TUBES 
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THE JOB: 


TUBE SHEET REPAIRS 


IN HIGH PRESSURE HEATER 


The 3%” thick tube sheet was 
leaking badly. Our job was to 
remove old weld by drilling and 
burning, uncover and pierce 44 
tube ends below tube sheet, apply 
44 tapered steel plugs and replace 
weld. A previous unsuccessful re- 
pair attempt (not by CONSECO) 
had cost the client $18,000. 


In 8% working days, at a cost of 
only $4,000 three CONSECO men 
completed the work. Hydrostatic 


@ Send for Bulle- 
tins giving com- 
plete engineer- 


CONDENSER SERVICE & 


ENGINEERING CO., INC. 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


tests, using fluorescent dyes and 
black lights, plus circulating tests 
of 2500 lbs. of hot water pressure, 
proved everything satisfactory. 


And our client saved the cost and 
delay of retubing, estimated at 
$25,000. This shows what can be 
done by CONSECO SERVICE on 
any tubular equipment. Available 
anywhere ... 24 hours a day, 7 
days a week, Sundays, all holidays. 
"Phone Maintenance Department. 


EQUIPMENT DESIGNED AND BUILT BY CONSECO 
HEAT EXCHANGERS @ CONDENSERS @ EVAPORATORS @ STEAM 
JET AIR EJECTORS @ STEAM GENERATORS @ PRESSURE VESSELS 
CENTRIFUGES @ FILTERS and STRAINERS @ PUMPS, INSTRUMENTS, 


SPECIALTIES 


164 Observer Highway 
Hoboken, N. J. 


MARMADUKE 


gest trouble was that for a young engi- 
neer he was so bright he liked to show 
off. Fact is, Chuck never passed up a 
chance to gloat. But I felt he’d change 
in a few years after his feet were wet 
by experience. Old Stanley hated 
Chuck. But Chuck didn’t hate anybody. 
He was smart and good-natured enough 
to be friendly with everyone. But he 
got a bang out of getting Stanley’s goat 
—which didn’t happen often. Fact is, 
the score was about even in the war 
between those two. 

“The day that flat on the collector 
ring showed up was a busy one for 
Stanley. Then just before quitting time, 
Chuck barged over to where Stanley 


Continued from page 150 


was overhauling a fan bearing in the 
boiler room. Chuck slapped him on the 
back and in a friendly voice asked him 
to fix that flat after supper. That’s when 
Stanley blew a gasket. We worked 10 
hours a day in those days and thought 
nothing of a little overtime. But this 
was Tuesday night when one of the 
gang would have the poker game at his 
home. You’d think that Chuck caused 
that flat himself, just to get Stanley’s 
goat. 

“After Gullick popped his safeties 
and let off a little steam, he yelled after 
Chuck, ‘Think you’re so damn smart. 
I'll have that job fixed in a few min- 
utes—I’l] show you, wise guy!’ 

“After a cold supper Stanley turned 
to and rigged up the portable grinder. 
The grinder was driven by a small 14- 
hp 220-v de motor. It had a variable- 
series resistor and juice was supplied 
from a little steam-engine exciter set. 

“Stanley really went into high gear. 
He knew Chuck would stick around 
until the unit was all set for next morn- 
ing’s operations, but he was plenty 


_ burned up. The slip ring was 10 inches 


in diameter and two inches across its 
face. Before long, Stanley had his 
portable grinder set in place on an old 
lathe cross-feed that he bolted to the 
alternator housing. Then he brought 


POWER * AUGUST 1956 


SAVES CLIENT 
$25,000! 
ing data on 
182 


POWER 


> Bituminous coal offers the nation a priceless commodity 
—a virtually untapped source of low-cost power. The B&O 
serves areas with proved usable reserves containing billions of 
tons of this fuel with a future, convenient to industry’s heavi- 
est concentration. 

As population grows and living standards soar, the added 
energy requirements can easily be met by B&O Bituminous. 
In addition, its modern mining and utilization will assure 
greatest efficiency at stable, low cost. Ask our man! 


LET OUR COAL TRAFFIC REPRESENTATIVE HELP YOU! ee 
He will gladly suggest the perfect constant-low-cost BITUMINOUS 
Bituminous coal for your particular needs. COALS 
COAL TRAFFIC DEPARTMENT B&O RAILROAD FOR EVERY 
Baltimore 1, Md. LExington 9-0400 PURPOSE 


BALTIMORE & OHIO RAILROAD 
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CHESTERTON 


White-Lon 


NEW PACKING DEVELOPED 
BY CHESTERTON FOR 


liquid caustic 


Whether it be for Sodium, Potas- 
sium, Calcium, Ammonium, Bar- 
ium or Magnesium Hydroxides, or 
in fact any strong alkali, White- 
Lon, Chesterton Style No. 322 will 
make a tight, trouble-free, lasting 
and alkali-proof packing seal. 
Chesterton White-Lon is especi- 
ally designed for an effective pack- 
ing seal against all liquids of high 
pH value. White-Lon is the first 
packing designed solely for this 
extremely difficult condition. It is 
manufactured from chemically pure 
Chrysolite Canadian Asbestos. In 


our exclusive process, each strand 
of this fine yarn is immunized 
against caustic action by treatment 
with DuPont Teflon Suspensoid 
in the same exclusive manner 
as is our famous Blu-Lon acid 
packing. 

White-Lon is ideal for stainless 
steel and chrome plated shafts. It 
is white in color, contains no 
graphite but has received a light 
breaking-in lubrication. 

There are Chesterton Distribu- 
tors in every city. Write for the 
name of your nearest supplier. 


A _pH SCALE FOR CHEMICAL PACK IN®S 


To _10.. 


pH VALUES 
STRONG ACIDS 


pH VALUES 
WEAK ACIDS OR 
ALKALIES 


#315 
Carsons 


pH VALUES | 
STRONG ALKALIES 


A. W. CHESTERTON CO. 


America’s Oldest Manufacturer of Mechanical Packings 
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MARMADUKE 


the turbine up to speed and started 
feeding the grinder against the ring 
for the first light cut. But for some 
reason the wheel removed hardly any 
metal. 

“That riled him because he wanted 
to get the hell out of there and to his 
card game. He tried varying the 
grinder speed, then the turbine speed. 
But that metal still didn’t want to come 
off the slip ring. Stanley dressed the 
grinding wheel, but no soap. After 
cussing a blue streak, he changed the 
wheel for a new one. That didn’t help 
either. 

“The more things Stanley tried, the 
slower the progress he seemed to make. 
By that time he was raving mad. He 
was tearing around, trying one thing, 


Continued from page 182 


then another and cursing at the top of 
his voice, watching the clock ticking 
away past the deadline for the card 
game. 

“About 8 pm, Chuck wandered leis- 
urely into the shop, but he didn’t stick 
around. Stanley’s danger signals were 
flying and it didn’t even take a smart 
man to know this was no time to ask 
questions. 

“Finally 9 o’clock rolled around and 
Chuck stuck his head into the shop 
again. Gullick was still at it—he 
wouldn’t give up—but Chuck saw the 
old boy was licked. Besides, he wanted 
to go home himself. Stanley was really 
sizzling. He could have drowned his 
own grandmother—fact is, he acted 
like it might be a pleasure to tackle 
any little project like that. 

“Stanley was cursing the alternator 
manufacturer, the mill, his tools. Then 
when he saw Chuck standing at the 
door, he started cursing Chuck for good 
measure. 

“At that point Chuck started walk- 
ing slowly toward the alternator to in- 
vestigate. Without stopping, he glanced 
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One of five Detroit RotoGrate 
Stokers assembled before ship- 
ment to a mid-west public utility. 


High Burning Rates per square foot of grate area 
permit continuous operation with less expensive 
boiler and furnace design 


btroit RotoGrate Stoker with two of the six Rotors Low Carbon Loss results in high over-all efficiency 
oved to show the overlapping highly restricted 


ate designed especially for spreader stoker firing. Superior Design permits operation with low ex- 
cess air 


Wide Load Range handled smokelessly with con- 
vertible grate area 


Low Maintenance compared to other coal-burning 
methods. 


Burns All bituminous coals and Lignite. Also bark, 
wood, bagasse and other refuse fuels, either sep- 
arately or in combination with coal 


(ome 


“Backed by over a half sani of experience. > General Motors Building — Detroit 2, Michigan 
Complete manufacturing and service facilities. Offices in Principal Cities © Works at Monroe, § 


: 
; 
onsulting engineer. 


HARDNESS BOILER 
FEEDWATER 
—at LESS COST 


HOT LIME 
ZEOLITE 
TREATMENT 


Top photo shows new outdoor hot lime-zeolite 
softener installation in a Southern refinery. 
Five Nalcite HCR ion exchange units (lower _ 
photo) have output of 470,000 gallons of 


@ Start with the simplicity of operation . .. add the low 
operating costs of hot lime-zeolite softening ... all made 
possible by the outstanding high-temperature performance 
of Nalcite HCR in the zeolite softeners. Results: Zero hard- 
ness water, from virtually any raw water source, with a 
minimum of testing and control required. See your water 
treating equipment manufacturer for details on new or 
conversion hot lime-zeolite treatment for your plant... 
and for top softener efficiency, specify Nalcite HCR. 


*Reg. Trademark of The Dow Chemical Company 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place * Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


When you use Nalcite resins, you take 
advantage of Nalco’s long and broad 
experience in water and process 
technology. 


PRODUCTS 


MARMADUKE 


quickly at the grinder and said quietly 
over his shoulder in passing, ‘Why 
don’t you get your grinding wheel run- 
ning in the opposite direction to your 
slip ring, Gullick? Isn’t it kinda late 
to be playing games?’ Then he scooted 
quietly through the door, whistling as 
happily as a lark. a 
“That did it. Stanley picked up his ' 
ball-peen hammer and heaved it after 
Chuck. It splintered the door with one 
helluva crash. Then he stopped the 
grinding wheel. Chuck was right. The 
wheel had been running in the same 
direction as the slip ring—and at about 
the same speed. But he had been so 
riled up all evening he couldn’t see it. : 
Stanley quickly reversed the grinder | 
motor leads and by 10 o’clock the job 
was finished. But after that he treated 
book engineers, especially Chuck, with 
more respect.”—SME 


Continued from page 184 


Marmy's Mailbox 


Is MARMY WRONG? 

Marmy is my idea of an outstanding 
engineer so I didn’t expect to catch 
him in a mistake. Maybe I haven’t— 
chances are the blame falls on Donald f 
McGraw, Paul Montgomery, Shelton 
Fisher, Lou Rowley, Steve Theaks or 
anyone BUT Marmy. 

In the September issue Saini “is 
going up the Ohio River from Cairo 
when he has trouble at Evansville, Ind. 
Then more trouble at Louisville. Next, 
he leaves Evansville. It seems he’s tow- 
ing empty barges aimlessly up and 
down the river or SOMEONE has made a 
mistake. 

Did everyone who stopped in the Bent 
Propeller Bar last month have too much 
of their Sandpaper Gin? 

R F Gosert Terre Haute, Ind. 


Ep. note: I wouldn’t be surprised. 


CorFEE BAD FOR MARMY 
Marmy’s story about the brewery smoke- 
stack is the best yet—except his jittery- 
turbine yarn. I hope Marmy continues 
to flourish for years to come. But I’m 
worried about his increasing tendency 
to hit the coffee pot instead of his bottle 
of Sandpaper Gin. Looks like he’s get- 
ting senile or failing in health—as if his 
days in Power are numbered. 

GCTuornton Englewood, N. J. 


How po I cet one? 
A whole book of Marmaduke stories 
and I didn’t know about it. I must have 
been asleep. How do I get one? 
R F Dopce Hammond, Ind. 
Ep. Note: Just send $1 to Power and 
you'll get a copy by return mail. | 
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TYPE FP WIRE BRAIDED 


DEFIES HEAT...FATIGUE 
ABRASION... LEAKAGE 


Penflex is ruggedly built hose with all of the 
flexibility required, plus the toughness and 
durability of metal. No matter how hot the 
material to be conveyed Penflex cannot be 
cooked like ordinary hose. It stubbornly de- 
fies rough abuse, abrasion and crushing. 
From 1” LD. to 24” LD. . . . bronze, gal- 
vanized steel, or stainless steel . . . from an 
air compressor line to a diesel exhaust, 
Penflex makes them all for the power 
industry. And Penflex ‘Flexineering’’—the 
science of applying flexible tubing to fit the 
particular needs of the job to be done— 
assures the right tube in each installation. 
When you require tubing or hose that is 
tight as a pipe, but flexible . . . safe at high 
LIGHTWEIGHT SQUARELOCKED temperatures . . . and free from metal fatigue, 
Unpacked, cord packed, light asbestos s specify Penflex. 
packed, heavy asbestos packed Penflex manufactures a complete line of 
four wall interlocked and seamless welded 
corrugated flexible tubing for the power 
industry. Write for your free copy of the 
booklet ‘‘Flexineering At Work.” 


Pennsylvania Flexible Metallic Tubing Company, Inc., 
7237 Powers Lane, Phila. 42, Pa. Branch Sales Offices: 
Boston * New York « Chicago * Houston * Cleveland 
Los Angeles and Distributors in Principal Cities 


HEAVY DUTY INTERLOCKED 


HEART OF 
INDUSTRYS 
LIFELINES 


Galvanized Lined 
Stainless Steel Lined 


: 
> — > 
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EARN 
EXTRA 
PROFITS 
IN 


tem for the EMPIRE DISTRICT POWER & LIGHT 


ped this 250 ton per hour rb 


MeNally Pittsburg eo in developing this 300 ton per hour system for the 


AS POW 


R & LIGHT CO. 


— With Cost-Cutting 


COAL-HANDLING SYSTEMS 


Engineered for Your Plant 


Are you paying “‘extra fare”’ 
luxury rates for that last ride 
your coal must take from 
the truck, car, or barge, to 
your bunkers? 

Why pay more? Why risk 
breakdowns, when you can 
save extra “‘profits’’ and be 
sure of year-round efficiency. 


McNALLY PITTSBURG Sys- 
tems automatically handle 
more coal per dollar—min- 
imum maintenance costs. 

The men who know coal 
from the ground up will be 
glad to study your coal-han- 
dling problems with you. 
Mail coupon. 


PITTSBURG 
“The Mone Whe Coal The lp” 


MeNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 
Gentlemen: Send more information on your Coal-Handling Systems. 


Name 


Title 


Company 


City and State 
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My biggest 
boner 


Back in 1916 when I was in the Navy, 
I had to fill the various oil feeding 
manifolds. I drew the oil to fill them 
from a storage tank. But it ran so 
slowly it took a long time to fill the 
gallon measure. Being an eager beaver, 
I let the oil run while I oiled the 
pumps in the nearby fire room. On 
that job, the water tender asked me to 
help him lift a floorplate at the other 
end of the fire room. I gave him a 
hand and forgot the running oil. 

Yup, it sure was a boner. All of a 
sudden I thought of the oil and made 
a dash for the tank. Boy! About five 
or six gallons of nice slippery engine 
oil was spread all over the floorplates. 
It took almost a bale of waste and a 
couple of hours to clean up those 
cleated floorplates. That put me in 
Dutch and I was reported for careless- 
ness. It taught me this important les- 
son: Never leave an open valve. 


CH WIittey Penacook, N. H. 


NUCLEAR PLANTS 


Continued from page 106 


administering an adequate industrial 
hygiene program. Since various meth- 
ods may be used to adminster the pro- 
gram, we'll talk about the basic aims 
only: 

1. Personnel monitoring: Perform 
daily and on a long term basis. In- 
cludes keeping detailed historical rec- 
ords. 

2. Check degree of surface contami- 
nation in habitable areas of the plant. 

3. Survey for allowable radiation ex- 
posure of power-plant components and 
assist in planning safe conditions for 
job setups in the plant. Provide con- 
sultation service in fixing allowable 
exposure times for personnel doing 
service and maintenance work. 

4. Provide protective clothing and 
equipment. Includes laundry service. 
Check for safety in the plant service 
and maintenance programs. 

5. Provide consultation on disposing 
radioactive wastes in all forms. 

6. Check on compliance with fed- 
eral, state and local requirements for 
handling shipments of radioactive or 
contaminated materials. 
of contaminated components they will 

7. Advise vendors on safe handling 
receive for repair or servicing. 

8. Monitor areas surrounding plant, 
including soil and water. Control stack 


(Continued on page 193) 
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In ALUMINUM too 


here’s how to get more for your money! 


Call your nearby Tube Turns’ Distributor. He can fill a// your needs 
in welding fittings and flanges—aluminum as well as other piping materials. 
He provides industry’s most complete line—over 4,000 top quality items 
—different sizes, types, schedules, materials; hence, this one source saves 
you purchasing time, cuts red tape. He acts as your warehouse. He gives 
you prompt delivery. And through him, Tube Turns’ Engineering Service 
gives you valuable application help. To take advantage of this cost-cutting 
service, specify and buy TuBe-TurN Welding Fittings and Flanges. 
*TUBE-TURN” and “tt” Reg. U.S. Pat. Of. 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS 
KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philadelphia Pittsburgh + Cleveland Detroit Chicago Kansas City Denver 
Los Angeles Son Francisco Seattle Atlanta « Tulsa Houston Dallas Midland, Texas 
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ALUMINUM PIPIN 


TUBE TURNS’ ENGINEERING SERVICE 


helps you apply aluminum piping on jobs like these... 


Oxygen Plants Tuse- TURN Welding Fittings were used shroush- 
out this 25 tons-per-day oxygen plant for ore recovery. Here, 
operating temperatures range from 100°F to —320°F. Picture 
above shows reversing heat exchangers and fractionating tower 
prior to being enclosed in insulating shell. 


Oleic Acid Storage: Here, 2” aluminum lines carry oleic acid in 
this installation for a rubber company. TUBE-TURN Aluminum 
Welding Fittings are used for directional changes. Insert shows 
a compact combination of these fittings at a pump ... an elbow, 
tee, reducer and flange. 


Catalyst Piping: Alanine piping 
fittings were specified for certain services 
in this new TCR bead catalyst plant to 

event contamination of the catalyst. 
Tune. TURN Welding Fittings and Flanges 
were employed in all aluminum lines from 
1” to 10”. Result: Lines are permanently 


Refinery Wax Coils: Originally, retubing 
of seven wax sweaters in a large refinery 
called for coils of another metal. Switch to 
aluminum piping and TUBE-TURN Weld- 
ing Fittings saved $50,000 in material 
costs! Each unit required 900 TUBE-TURN 
180° Welding Returns of 1” OD. 


Fast Fabrication: TUBE-TURN Welding Fit- 
tings and Flanges are dimensionally accu- 
rate. Rigid inspection by Tube Turns assures 
true circularity and uniform wall thickness. 
Result: Alignment is perfect; fabrication 
is faster; installation simplified. 


leak-proof — maintenance is minimized. 


Available from your nearby TUBE TURNS' distribut 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 

Chicago Houston 
Kansas City Dallas 

Denver Midland, Texas 


EW BOOKLET. é tebe giv 
helpful information on aluminum pipe, ond, flange 
the coupon for your 


TUBE TURNS, Dept. C-4 


224 East Broadway, Louisville 1, Kentucky =| 
Please send free copy of new catalog on Aluminum Fittings and Flanges. 
*TUBE-TURN” and “tt” Reg. U. S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


Company Name igs 
Company Address 
City: 


Your Name 


Zone State 


Position 
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CELITE FILTRATION removes harmful impurities 
and purifies water for re-use 


In paper plants “White” water used in 
paper formation is purified for re-use by 
Celite Filtration. The Celite method can 
also provide clean pure process water in 
many other industrial uses—for boiler 
make-up, heat exchangers, circulating 
water for towers, etc. 


In oil wells—output is boosted by re- 
pressurizing wells with water to force out 
accumulated oil. Celite Filtration purifies 
water to the extreme degree required— 
removes the minute suspended impurities 
which would otherwise clog the micro- 
scopic pores of sandstone. 
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CELiTE* FILTRATION can reduce your 
process water costs materially—and it 
can greatly aid your community’s water 
conservation and anti-pollution 
programs. 

If your plant now discharges in- 
dustrial water as waste, Celite Filtration 
enables you to purify this water for 
re-use—at relatively low cost. Celite re- 
moves all types of suspended solids. 
When required, it even filters out fine 
matter such as amoebae and algae, 
many of which cannot be removed by 
other methods. Thus by recycling 
process water you can save on water 
costs ... and save your community’s 
water. 


At such times as you still find it 
necessary to discharge process water, 
Celite Filtration is an important anti- 
polution measure. It helps make water 


Johns-Manville CELITE 


safe and harmless ... thereby protecting 
your community’s recreational areas, 
fish and wildlife. 


Food processors, beverage manu- 
facturers, swimming pool operators 
and many industrial users of process 
water depend on Celite Filtration. 


It will pay you to investigate the 
unique advantages of Celite for your 
particular application. Celite itself is 
carefully processed from the purest de- 
posits of diatomaceous earth. It comes 
in nine standard grades, and you are 
always assured of utmost uniformity of 
product. To havea Celite engineer study 
your problem and offer recommen- 
dations, simply write Johns-Manville, 
Box 60, New York 16, ve 
New York. In Canada, TAA 
199 Bay Street, Toronto 1, 

Ontario. Reg. v.s. Pat. om. LV 
FILTER 
AIDS 
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HOW/AR/TROL AUTOMATIC SPEED CONTROL 


Manpower 


AUTOMATIC WAY 
(MANUAL) 


INDICATOR No observation or adjustment required 


~ PROCESS VARIABLE 
PROCESS — SPEED CONTROL 
MEASUREMENT ! (AUTOMATIC) 
AND SIGNAL 


Human Error is Eliminated with 


U. S. VARIDRIVE 


MOTORS WITH VARITROL 


Now, by controlling speed with Varitrol as a com- 

ponent of the U.S. Varidrive motor, speeds can be 

automatically changed in response to a signal without 

human attention. Varitrol pneumatic control regulates 

the speed of Varidrives in response to a signal from 

such variables as temperature, humidity, pressure, VARITROL é 
speed, liquid level, weight and tension. Varitrol auto- Pneumatic Control 
matic control of Varidrives offers an opportunity for 

improved quality of product, greater uniformity and 

more efficiency in plant flow handling. A profusely 

illustrated multi-color booklet explaining in detail the 

construction and operation of Varitrol automatic con- 

trol is available. Write today for your copy. 


US Ratings to 60 H.P. 


¥ U. S. ELECTRICAL MOTORS, INC. 

P. ©. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 
(CD Send Varitrol Automation Booklet No. 1882 

() Send U. S. Varidrive Booklet No. 1797 

NAME 
COMPANY. 
ADDRESS. 
CITY. 
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NUCLEAR PLANTS 


Continued from page 188 


effluents aud prevent outside air con- 
tamination. 

Carrying out these responsibilities 
successfully is essential for welfare of 
plant personnel and plant neighbors. 

Publications that help in setting up 
an adequate program include the Na- 
tional Bureau of Standards Handbooks: 
No. 42—Safe handling of radioactive 
isotopes; No. 51—Radiological moni- 
toring methods and instruments; No. 
52—Maximum permissible amounts of 
radio-isotopes in the human body and 
maximum permissible concentration in 
air and water; No. 59—Permissible 
dose from external sources of ionizing 
radiation. 

The U.S. AEC publication, Hand- 
book of federal regulations applying to 
transportation of radioactive materials, 
contains references that will help in 
providing handling equipment for ra- 
diactive materials. All these publica- 
tions can be bought from the Superin- 
tendent of Documents, Washington 25, 
D.C. 

Second installment of this article 
will appear in a forthcoming issue. 


WATER GAGES 


Disassembly. Shut gage and gage- 
line valves, Fig. 1, and open drain. 
When loosening cap screws, work to- 
ward the center of the cover. Use guide 
pins to support the cover, Fig. 2. Note 
that molybdenum-disulfide (Molykote) 
is used in the gasket groove. Do not 
use graphite. 

New parts. Always install a new set 
of gaskets and micas. All contacting 
surfaces of these parts should be clean. 
Avoid handling them roughly; they 
seal high pressures. 

Best practice is to use a new glass. 
If an old one is reused, check to be 
sure it is not chipped or scratched. 
Replace the glass in the position it was 
in when removed from the gage. Mark 
the glass so it can be replaced cor- 
rectly. Renew the end tapes on the 
glass, registering them carefully. Do 
not allow the tape to lap over either 
face of the glass. 

Reassembly. Check to make certain 
that the stop collars of the cap screws, 
Fig. 10, are tight against the shoulder. 
Assemble the cap screws in the body, 
making each finger-tight before using 
the wrench. 

Tighten the two center cap screws 
about one-quarter of a turn to support 
the full weight of the cover, Fig. 9, 
before removing the guide pins. With 
the body still hot from using the gage 


Continued from page 116 
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RELIABILITY... | 
in the 
DARLING 
gate valve 
picture! 


Example: Where severe line 
condition forces valve seats out 
of alignment, Darling’s unique 
wedging principle allows discs to 
adjust tightly against both seats. 


a sure way of minimizing valve leakage, 


down-time and a lot of costly maintenance for years 


on end. Try Darlings! 
Darling’s fully revolving double disc parallel seat prin- 


ciple does the trick .. . by distributing disc and seat wear 
uniformly, by compensating for valve body distortion, 


assuring tight closure under the most adverse conditions. 


Darling gate valves are made in metals, types and 
sizes for most services...and for pressures up to 1500 
pounds. Name your service and write 
for Bulletin No. 5003. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 8, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. V ALY ES 
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TITUSVILLE 


Scotch 
Marine 


POWER BOILERS 


The greatest customer-acceptance in Titusville’s many years of Scotch 
Marine boiler manufacture requires shipments by the trainload to satisfy! 
The reason is an ever-wider appreciation of Titusville as a BETTER 
BOILER BUY. The developments and refinements found in our Scotch 
Marine boilers today are the fruit of longest experience and largest volume 
manufacture of this famous boiler type—steady progress that pays off in 
value to every user. Write for quotations on the capacity you require. 


tHe TITUSVILLE tron works co. 


BONERS fo d Heat .. . High and Low Pressure 
for Power an 
: Woter Tube .. . Fire Tube . . Package Units A Division of 
PROCESSING EQUIPMENT DIVISION 
Crystollizers . . Fired Heaters . . . Evapor: 
Heat Exchangers » . Mixing and Blending Units .. . Quick 
Special Carbon and Alloy Processing 


MACHINERY DIVISION of A Complete Une of Boilers 
MACHINERY for Sheet and Structural Metal Forming . for Every Heating and Power Requirement 
Tangent Benders . . . Folding Machines . > ong Table and Pe. ond W Pe. 
Tumble Die Bending Machines... Press Brakes... Punching "lanteat Titusville, Pa. ‘arren, 
and Notching Machines . . . Forming Dies Offices in Principal Cities 


WATER GAGES 


before closing the valves, partly tighten 
all cap screws, taking down gradually 
and uniformly. Start at the gage cen- 
ter and move crisscross toward the end 
of the cover. 

Continue tightening all cap screws 
until the shoulder seats firmly on the 
body, Fig. 10. But do not force them 
beyond this position. There is no need 
for preheating before shouldering the 
cap screws. 

Heat up gage to restore it to service 
by opening drain valve wide. Crack 
upper gage valve (steam connection 
from boiler) and then open the lower 
gage valve. Allow gage to heat with- 
out pressure buildup for five minutes. 
Then close the drain valve slowly and 
allow pressure to build up for 15 to 20 
minutes. Close drain valve tight, open 
all boiler-to-gage valves wide. Gage is 
now in service. 


HYDRO TEST 


system. This is done by connecting 
the wheel case to a steel cylinder, 
which is in the head tank but sep- 
arated from it by rubber seals. This 
mounting prevents any movement of the 
pressurized tanks from affecting align- 
ment of the runner and shaft, thus 
causing extra friction and other dif- 
ficulties. To remove the wheel case the 
barrel assembly is lifted by crane 
through the top of the head tank and 
lowered to the laboratory floor where 
it can be easily taken apart and reas- 
sembled. With the barrel assembly in 
place in the tank the runner can be 
detached from the shaft and taken from 
the stand after lowering a short elbow 
section of the draft tube. 

To obtain the hydraulic thrust for 
each test point all rotating parts, in- 
cluding turbine runner, shaft and dy- 
namometer rotor, are supported on a 
Kingsbury thrust bearing in the top of 
the dynamometer stator. This, in turn, 
is suspended from an Emery load cell 
by a torsion-free rod. The latter per- 
mits all torque developed by the tur- 
bine to be measured by another Emery 
load cell equipped with a highly ac- 
curate 3-range indicator. 

To pressurize the system two pumps, 
each driven by a 300-hp motor, are 
rated 9500 gpm under 118-ft head, ar- 
ranged to operate in parallel or in 
series. In series, they develop 300-ft 
head and supply 5000 gpm. In paral- 
lel, they discharge 21,000 gpm against 
100-ft head. A 100-ton cooling system 
holds the 10,000-gal stand capacity at 
a constant temperature. Water to be 
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Condensate piping and heater drains in this power plant are insulated with 1142" K&M 
**Featherweight’’ 85% Magnesia. K&M insulations are also used on other equipment in the pliant. 


reduce HEAT LOSSES... cut OPERATING COSTS 
with K&M ‘‘Featherweight.’ 85% Magnesia Insulation 


Every BTU lost through inefficient insulation 
directly increases operating costs...every BTU 
kept for work in the system is money saved. It’s 
this dollars and cents view that indicates the need 
for K&M “Featherweight” 85% Magnesia... the 
EFFICIENT insulation that time does not harm. 


K&M “Featherweight” is made of 85% basic car- 
bonate of magnesia and asbestos fiber. It efficiently 
insulates piping and equipment to 600°F. and is 
good for the life of the equipment it serves. 


For temperatures up to 1900°F. there is K&M 
Hy-Temp Combination. It’s made of a layer of 
K&M Hy-Temp (diatomaceous silica) covered with 
“Featherweight” 85% Magnesia. These two layers 
are laid with staggered joints—thus, heat losses that 
normally occur through expansion-opened joints 
are eliminated. 


For more information on these heat- and money- 
saving K&M High-Pressure Insulations, contact 
your K&M distributor, who is an experienced appli- 
cator. Or, write directly to us. 


KEASBEY & MATTISON 


COMPANY «+ AMBLER « 


PENNSYLVANIA ® 


In Canada: Atlas Asbestos Company, Ltd.; Montreal, Toronto, Winnipeg, Edmonton, Vancouver 
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Top Quality 
STOKER 
OPERATION 


In 1936, Krey Packing Co., 
| St. Louis, Mo. installed two 
| Laclede Forced Draft Chain 

Grate Stokers to fire two 

35,000 PPH steam gener- 
| ators. Here is the outstand- 

ing 20 year record of these 

two stokers which are still 
operating most satisfac- 
torily. 


OPERATING CONDITIONS 


335 Ibs. pressure saturated steam 

218°F feedwater temperature 

No heat recovery equipment 

Rear wall water cooling only 

Heating value of coal — 11,000 BTU per lb. 


KREY’S DATA FOR 20 YEAR PERIOD 


Average load per steam generator 32,000 PPH 
Average 4 hour peak load per steam generator 45,000 PPH 
Number of hours in operation per stoker 149,760 hours 
Number of hours in 20 year period 175,320 hours 
Percentage of time each stoker has been in operation 85.4% 

Coal burned per stoker - 320,000 ‘tons 


Average evaporation per steam generator 7.5 Ibs. of steam 
per Ib. of coal 


Average overall efficiency of each steam generator 70.2% 
Total cost of repair parts for both stokers $650.91 
Total cost of repair parts per ton of coal burned 1/10 cent 


During the establishment of this outstanding record, Krey 
Packing Co. purchased a third Laclede Forced Draft Chain 
Grate Stoker in 1945. 


FOUNDED 
IN 
1904 


COMPANY 


HYDRO TEST 


cooled is taken from the high-pressure 
side of the pumps and returned to the 
suction. 

After a model runner is assembled 
in the head tank and its access door 
closed and sealed, the system is filled 
with water. This operation takes about 
15 min. Pumps are then started and 
the system pressurized. All mercury and 
water manometers are bled and zeroed. 
Test runs are made at 5-min intervals, 
allowing 1 min to set up the new test 
conditions, 3 min for transients to 
smooth out and 1 min for the actual 
test. Test runs can be made at 3-min 
intervals by decreasing the time al- 
lowed for transients to settle, but the 
5-min cycle permits each test point to 
be calculated and plotted as the test 
progresses. 

A complete test on a francis turbine 
including power and efficiency, and run- 
away speed versus sigma, can be run 
in four days. Five men conduct a cavi- 
tation test, located at the dynamometer 
control panel, venturi manometer, head- 
water manometer, tailwater manometer 
and the computer’s desk. Four of the 
five men double as assemblers for set- 
ting up and dismantling the equipment 
to be tested. This permits them to ac- 
quire a more detailed knowledge of the 
turbine tested. 

This new high-head test stand is used 
for basic research and to make formal 
contract acceptance tests with particu- 
lar emphasis on duplicating field con- 
ditions. Some of the outstanding proj- 
ects using the stand are: 

1. Complete development of the fran- 
cis runners, wicket gates and stay vanes 
for Brownlee project of the Idaho 
Power Company in Hell Canyon on the 
Snake River, where four 144,000-hp 
128.6-rpm 250-ft-head units are to be 
installed. 

2. Model studies will be made for the 
Ice Harbor project of the U.S. Engi- 
neer Corps on the Snake River, for 
which four 143,000-hp 90-rpm 89-ft- 
head kaplan turbines, the highest-pow- 
ered units in the world, are on order. 

3. City of Seattle, Wash. is increas- 
ing the head on its Gorge plant from 
275 to 325 ft. As a result of extensive 
tests in this high-head laboratory it 
will be possible to increase the rating 
of the turbines from 27,500 to 45,000 
hp at good efficiency. 

4. Continuous basic research is being 
conducted in this stand on kaplan and 
propeller turbines with particular ref- 
erence to high-head applications. Also, 
research is planned to investigate cavi- 
tation characteristics of high-head fran- 
cis turbines. 

5. For the first time in this country," 
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Hats 
ADS 


The only air handling equipment 
that rs engineered and built better 
than the Clarage product. 


CLARAGE FAN COMPANY 
KALAMAZOO + MICHIGAN 
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“DOUBLE VOLUTE” 


BOILER FEED 


for the ultimate in dependability 
IN HIGH PRESSURE SERVICE 


pe MSB, Horizontally-Split 
Case, Multi-Stage Boiler Feed Pump field proven for 


1200 Ibs. working pressure. Integrally cast cross-overs and evenly spaced 
case bolting located uniformly close to the shaft center line, enclosing a 
minimum pressure area, eliminate case distortion and inter-stage jetting. 


barrel for high pressure service. 

All BINGHAM Boiler Feed Pumps feature: 
struction, resulting in full radial balance of the 
out the entire operating range of the pump. 


stage for low NPSH. (3) Balanced axial thrust (no balancing drums 
adel. (4) Kingsbury Thrust Bearings. (5) Stuffingboxes subjected to 
suction pressure only. (6) Design for High Speeds. 


Bingham 
SINCE 1921 


BINGHAM PUMP COMPANY 


Type CP, Multi-Stage, Double-Case Boiler Feed Pump with forged outer 


(1) “Double Volute” con- 
rotating element through- 
(2) Double suction first 


General Offices: 2800 N. W. Front Ave., Portland 10, Oregon 
Factories: Portland, Ore. +» Vancouver, B. C., Canada 


SALES AND SERVICE OFFICES 
Boston, Mass. New York City, N. Y. 
Chicago, Ill. Philadelphia, Pa. 


Cleveland, Ohio Pittsburgh, Pa. 

Dallas, Texes San Francisco, Calif. 

Denver, Colo. Seattle, Wash. 

Houston, Texos St. Louis, Mo. 

Kansas City, Mo. St. Paul, Minn. 

Los Angeles, Calif, Tulsa, Okla, 

New Orleans, La. Toronto, Ont., Can. 
Vancouver, B. C., Canada 


HYDRO TEST 


Continued from page 196 


hydraulic laboratory equipment is avail- 
able that can duplicate actual field con- 
ditions for all kaplan-turbine applica- 
tions likely to be found anywhere. Its 
use for testing francis-turbine models 


also opens up a new field of cavitation 
research. 


PIPE INSULATION 


Continued from page 93 


to pipe surface); r = distance from 
center line of pipe to ground reference 
point, feet; R = radius of pipe, feet; 
t = time since start of operations, 
hours (4-month summer); 7, = tem- 
perature of ground reference point (70 
F assumed); To = temperature pipe 
surface, F (chilled-water temperature 
assumed); W = rate of heat flow per 
unit area, Btu per hour per square 
foot; Q = total heat transfer, Btu per 
hour. 

Calculations. For a 12-in. 39.5-F 
chilled-water line, a = k/pc, a = 
1.2/(98) (0.45) = 0.0272 sq ft per 
hr. Z = at/R®, Z = 0.0272 (2880) / 
(0.5)2 = 313. 

From the table for Z = 313 and P 
= 1,6 (Z,P) = 0.496. Then, 7, - To 


RW 


i G (Z,P), or 70 - 39.5 = 


(0.496) . Solv- 
ing for VW, W = 23.5 Btu per hr sq fe. 

Since there is 3400 ft of 12-in. pipe, 
its total area = 3400 x 3.34 = 11,340 
sq ft. Then, Q = W (total area) = 
23.5 X 11,340 = 266,000 Btu per hr. 
With 1345 gpm of chilled water cir- 
culating, temp rise of water = Q/500 
(gpm) = 266,000/1345 (500) = 
0.396 F. An allowance of 0.5 F was 
made, which was on the safe side for 
the 39.5-F water. 

Similar calculations for an 18-in. 
45-F chilled-water line give the water- 
temperature rise as 0.153 F for the sup- 
ply system and 0.104 F for the 53-F 
return line. 

After calculations were completed, 
an allowance of 0.5 F was made for 
each 3400 feet of pipeline. Sufficient 
refrigeration capacity was available for 
the intended installation to handle this 
additional heat gain. Because it was 
unnecessary to provide additional re- 
frigeration equipment to make up for 
the heat gain, it proved uneconomical 
to insulate the piping. The insulation 
cost was considerably higher than the 
additional operating costs because of 
the heat gain. 

Final test results. Temperature tests 
were conducted on the installed pipe- 
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DIESEL ENGINE TROUBLE CHART 


POOR COMBUSTION: 


CYLINDER WEAR: 


HIGH OIL CONSUMPTION: 


Possible Cause 


Wrong fuel 
Wrong injection timing 
Sediment or slugs of water in fuel 
Leaky injection valve 
Carbon on injector 
Overheated injector 
Improper size orifice 
Subnormal compression temperature 
Injector valve sticking 
Weak injector valve spring 
Air in fuel lines 
Incorrect valve timing 
Leaky valve or valves 
Stuck piston rings 
Subnormal water jacket temperatures 
Worn cylinders 
Intake or exhaust ports clogged 
(2 cycle engines) 
Light loads 
Cold intake air 
Overlubricated cylinder walls 


Possible Cause 


Corrosion caused by water 
from products of combustion 
or by leaky head gasket 

Abrasive material from dust in air 

Sulphur loaded fuel 

Insufficient or incorrect oil 

Overheating 

Blow-by 

Frequent cold starts 

Piston ring pressure too high 

Misaligned connecting rod 

Cylinder distortion 


Possible Cause 


Loose bearing fits 

(in pressure system) 
Excess oil reaching cylinders 
Bearing end play excessive 
Plugged oil wiper rings 
Oil pressure too high 
Oil diluted with fuel 
Oil leaks 
Piston rings not fitting properly 
High oil temperature 


CITIES SERVICE C-300 DIESEL OIL: 
ANSWER TO MANY PROBLEMS! 


EXHAUST SMOKE: 


Possible Cause 


Weak compression 

Sticking or worn nozzle 

Cetane fuel too low 

Excessive amount of oil reaching 
combustion chamber 

Unequal power output of cylinder 

Dirty air filter or silencer 

Misfiring 

Leaky inlet or exhaust 

Inadequate air supply 

Sticky or worn piston rings 

Inlet air or jacket water too cool 

Worn or scored cylinders 


As is evident by the chart, many problems experienced with diesel en- 
gines can result from insufficient lubrication or the use of an unsuit- 
able oil. 

To avoid these problems before they begin, an increasing number 
of diesel operations have switched to Cities Service C-300 Diesel Oil. 
The reason: Cities Service C-300 is made from the finest base oils 
to conform to Military Specification MIL-0-2104A . . . is high deter- 
gent and high dispersant . . . strongly fortified against oxidation and 
corrosion. 

But results are what count and here are the outstanding results reported 
by users of Cities Service Diesel Oil. Says a leading power plant: “We 
get 23,205 brake horsepower hours per gallon of lube oil.” Says an- 
other: “Engine compressions are the same after four years as after 
three months; liners worn only .0015”.” And still another reports 
over 30,000 hours of use on its Nordbergs—six years without any 
appreciable wear using Cities Service Diesel Oil! 


HIGH OIL TEMPERATURE: 


Possible Cause 


Overheated bearing surfaces 
Not enough oil in circulation 
High water jacket temperatures 
Crankcase insufficiently cooled 
Plugged oil cooler 

Oil badly contaminated 

Late combustion 

Overloading 


In short, users are unanimous in praising Cities Service Diesel Oil 
as the finest they’ve ever used. Try it and you'll agree. Talk with 
your nearby Cities Service Lubrication Engineer. Or write: Cities 
Service Oil Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 


COMBUSTION CHAMBER DEPOSITS: 


SUDDEN STOPPAGE: 


ENGINE OVERHEATS: 


Possible Cause 


Lack of cooling water 

Incrustations in water jacket 

Obstruction to circulation 
of the water 

Damage to water pump 

Fuel injection too late 

Inadequate lubrication 


Possible Cause 


Dust from air 
Imperfect combustion 
Unsuitable oil 


ENGINE ROUGHNESS: 


Possible Cause 


Imperfect injection 
Cetane number of fuel too low 
Injection timed too early 


Possible Cause 


No fuel 

Water or air in fuel line 

Too heavy fuel 

Dirt or gum in fuel 

Plugged fuel line 

Lubrication failure 

Overheated engine 

Seized or tightened moving part 
of engine 
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One of 4 Murray type U turbo-gear units installed in a southwest rubber 
plant still giving trouble free service after 12 years in an unprotected out- 
door location. This unit drives an Induced Draft Fan requiring 425 HP at 
683 RPM. The turbine speed is 3500 RPM. 


@ Murray turbo-gear units for mechanical drive are right at home 
in difficult outdoor installations. Fans, pumps, compressors, and many 
special types of slow speed machines are among the long list of 
installations powered by Murray turbo-gear units. 

Murray gears are of the Herringbone or Double Helical type and all 
are pressure lubricated at the point of tooth contact. 


RR AY IRON WORKS COMPANY 
M | BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 


PIPE INSULATION 


Continued from page 198 


lines after a short period of operation. 
Indications were that the calculated 
values were somewhat on the low side. 
However, the 0.5-F allowance was suf- 
ficient to compensate for the actual 
gain. The fact that the calculations 
proved on the low side was difficult to 
understand because the values used 
were for the worst case. 

Possibly the formula used has a 
greater error for larger pipelines than 
was anticipated, or conditions had not 
become reasonably stable since the 
plant did not operate continuously dur- 
ing the 4-month period. The author is 
interested in learning if a better solu- 
tion to this type of problem is available. 


TURBINE PUMPS 


Continued from page 90 


phenol-plastic bearings. This separation 
from sand and water, together with the 
protective oil film, adds to the life of 
the shaft and bearings. 

The open line shaft is usually sup- 
ported in rubber bearings, at which 
point the shaft may have a journal 
sleeve of special alloys. This is intended 
for water lubrication and can handle 
suspended sand due to the fluted bear- 
ing construction and materials. Note 
that running clearances are much 
greater than with bronze bearings so the 
magnitude of vibration is much higher. 
There is some question that the natural 
damping quality of rubber effectively 
suppresses the vibration due to general 
misalignment or to critical speed. Ex- 
posure to corrosion of the shaft, which 
is usually low carbon steel, results in 
tuberculation and increasing shaft 
horsepower loss reflected in a higher 
power cost. Correct size of the column 
pipe should be determined by com- 
parisons on the basis of initial cost and 
power cost due to the change in friction 
losses, Fig. 3. 

Pump drive. The motive power, an- 
other important element of the system, 
deserves careful thought. The horizontal 
or vertical steam turbine can be used 
where the range of head capacity dic- 
tates extremes of speed. Because tur- 
bine and pump have similar torque 
characteristics they are effectively cou- 
pled. A typical plot of horsepower ver- 
sus rpm of a steam turbine is shown 
in Fig. 6a. 

For a smaller speed range the gas or 
diesel engine has useful flexibility. Both 
vertical and horizontal types are avail- 
able. This type of drive requires a 
suitable clutch that can be supple- 
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Get this 


BIG, NEW BOOKLET ON 
Engineered... Ky... Prescribed 
REFRACTORIES 


wad 
‘a 


A basic guide to more efficiency and economy in your boiler settings 


Compiled to help you solve refractory 
problems affectin oiler operations, this 
new Norton booklet is now ready for im- 
mediate — to your plant. 

Here you’ll find 32 pages of easy-to- 
read, money-saving facts, together with 
explanatory charts, diagrams and photo- 
graphs describing the many uses and ad- 
vantages of Norton cRYsTOLON* refrac- 
tories for heat and power applications. 


The right 
for every boiler need 


This booklet gives you full information 
on the best protection for water tubes; 
for the construction of air-cooled and 


"Trade Mark Reg. U. S. Pat. Off, and Foreign Countries 
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solid walls; on laying bricks and making 
general repairs; on the correct refractor- 
les to use for every type of boiler. The 
properties of various refractories are 
thoroughly described and there are 
handy quick-figuring charts for tempera- 
ture conversion, boiler efficiency, etc. 
Remember, these refractories are engi- 


Engineered... 


neered and prescribed by Norton to save 
you time and money in your heat and 
power requirements. This booklet tells 

ou how. Send for your copy today. 

ORTON Company, 447 New Bond Street, 
Worcester 6, Mass. Canadian Representa- 
tive: A. P. Green Fire Brick Co., Ltd., 
Torento 5, Ontario. 


... Prescribed 


Qllaking better products ... to make other products better 
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There are Gates Engineering Offices and Distributor 
Stocks in all industrial centers of the United States and 
Canada, and in 70 other countries throughout the world. 


Why V-Belt 


with CONCAVE SIDES 
wears longer 


THE CONCAVE SIDE 
\\ U.S.PAT.NO.1813698 


It is easy to demonstrate to yourself why the 
concave sides (Fig. 1) of the Gates belt greatly 
lengthen belt life. 

Simply bend a Gates belt and feel the sides. 
Notice how these precisely engineered concave sides 
fill out on the bend and become straight. Thus a Gates 
belt grips the sheave groove evenly (Fig. 1-A) and 
wear is distributed uniformly across each side of the 
belt. That means longer belt life; lower costs. 

Make the same test with a straight-sided belt 
(Fig. 2) and see what happens. The sides bulge out 
on the bend (Fig. 2-A) concentrating the wear at 
points shown by arrows. 

To assure longer wear and keep belt costs down, 
specify the V-belt with Concave sides—Gates Vulco 
Rope... readily available from nearby distributor 
stocks. The Gates Rubber Company, Denver, Colo- 


rado— World’s Largest Maker of V-Belts. 
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TURBINE PUMPS 


Continued from page 200 


mented to advantage by hydraulic cou- 
plings or gears. See Fig. 6b for gen- 
eral performance characteristics. 

Probably the most common drive that 
is readily adaptable to full automatic 
control is the electric motor—either the 
induction or synchronous type. As with 
the other drives the pump torque char- 
acteristics are easily adapted. Note from 
Fig. 6c that the motor efficiency in terms 
of output horsepower is broad and com- 
bines to advantage with the turbine 
pump for extreme changes of head ca- 
pacity even though the choice of speeds 
may be more restricted. Efficiency and 
power factor can be improved by using 
the synchronous motor, but there is a 
low limit of horsepower below which 
it is not economical. 

Delivery piping, with the various fit- 
tings and flow devices, completes the 
load system and warrants thorough in- 
vestigation. Dimensional data, such as 
elevations, lengths and tentative diame- 
ters, should be represented in suitable 
graphic form so they can be considered 
with other factors like shock and fric- 
tion losses and the effects of age or 
deposits on the total investment and 
operating expense. Thus, an oversize 
pipe system may represent a saving 
when properly amortized, 

For most demands, the objective de- 
sired is a net quantity of water (gallons 
or cubic feet). Any added power to 
develop pressure or velocity is intan- 
gible. For example, a plant that deliv- 
ers large quantities at low levels, while 
maintaining simultaneously a _ small 
quantity at an extremely high elevation 
or pressure, reflects serious power waste 
due to the large quantity and high 
pressure. An auxiliary plant for this 
small quantity would be preferred. 

Controls. Effective and safe operation 
of the total plant depends on suitable 
controls. The well and pump should 
be protected and guided by floats or 
other level detectors. Lubrication con- 
trols should be provided for the shaft 
bearings. For the open line-shaft type 
of column, the device should prelubri- 
cate and postlubricate during starting, 
stopping and reversing phases. The 
antireverse ratchet can be used to some 
advantage if no reversal is permitted. 

Speed controls, which are necessary 
for drives other than electric motors of 
the induction type, should be coupled 
with suitable pressure devices for sta- 
bilizing the system. Overload protection 
is provided for the electric drive for 
such typical conditions as sand-locking 
or interference from sticks, stones or 
other obstructions at the impeller. 
Whether any of these devices should be 
fully automatic or manual depends on 
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POWER 


No service calls in 2 years 


with “Cruising Speed” operation 


Canton High School, Canton, Illinois 

Architect—Atkins, Barrow & Lasswith (now Atkins, 

Barrow & Associates) Urbana, Illinois 
Engineer—Consulting Engineering Service, Urbana, Illinois 


Heating Contractor—Hays Plumbing & Heating Company, Urbana, Ill. 


@ Canton High School votes experience the 
best teacher in selecting boilers... 

There’s an old saying that goes like this .. . “Experience 
is the best teacher.” The Canton High School, Canton, 
Illinois, prides itself on its fine academic teaching staff. 
But for knowledge of boiler operation, old ““Dr. Expe- 
rience” gets the call. So, when it came to selecting a 
boiler, school executives, the architect, engineer and 
contractor took a page from the past and chose Kewanee 
Reserve Plus Rated Boilers. Yes, experience proved 
Kewanee “cruising speed” boiler operation gave 
trouble-free performance with lower fuel and mainte- 
nance costs—higher efficiency, too. In 2 years there has 
not been one single service call. But that’s easy to 


KEWANEE 


reserve rated 


understand because “cruising speed” boiler operation 
guards against breakdown—there’s less strain, less 
wear, higher efficiency, lower maintenance and fuel 
costs. And Kewanee reserve takes care of fluctuating 
demands and high power peaks, because Kewanee 
Boilers are rated on nominal capacity which guarantees 
50% extra built-in power. Boilers rated on maximum 
capacity have no reserve to meet emergencies—must 
operate constantly at top speed—require more mainte- 
nance. So take a tip from those who have learned from 
experience and choose Kewanee Boilers. You'll be 
money ahead if you do. KEWANEE BOILER DIVISION 
OF AMERICAN-STANDARD, 101 Franklin St., Kewanee, Illinois, 


KEWANEE@)BOILERS 
You can depend on Kewanee engineering 
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ROLLING RING 


COAL CRUSHERS 


for More Uniform 
COAL 
PREPARATION 


Proved by Hundreds of Millions 
of Tons of Reduced Coal. 


Coal Crushers up to 800 TPH 
Sample Crushers up to 15 TPH 


COAL PREPARATION PROBLEM? 
Write for Recommendations and Literature. 


1349 MACKLIND AVE. « S¥. LOUIS 10, MO. 


TURBINE PUMPS 


Continued from page 202 


size, location or use of the plant. 

Valuable supplements to the pumping 
plant are recording devices for the flow 
quantity and rate, discharge pressure 
and water level and power measure- 
ments. These aid the supervisor in de- 
cisions affecting the total plant. 


Total plant becomes a serviceable 
unit when the components are combined 
to operate within the prescribed limits. 
The factors of quantity, pressure, power, 
time and materials are summarized for 
the economical range and safe opera- 
tion shown in Fig. 3. Use of the system 
beyond these limits clearly shows the 
waste of the power dollar (kwhr per 
1000 gpm) and the possible abuse of 
the well, pump or drive. 

Because constructive supervision re- 
quires judgment and experience, such 
an investment is greatly augmented by 
carefully kept records of the pumping 
quantities, time, cost and the manhours 
required for repair or replacement. This 
information should be supplemented by 
a library with books, notes, papers, 
sketches and drawings pertaining to 
the components. From this background 
a thoughtful decision can be made—for 
example, to add more units instead of 
overloading the existing ones, or to de- 
cide when to repair the old equipment 
or to replace it with modern units. 


STEP UP PERFORMANCE 


Continued from page 113 


2. Disciplinary problems. “One of 
my employes was doing poor work. 
After several fruitless discussions on 
every unsatisfactory incident that had 
occurred, he received warning. Finally 
I discharged him. Performance Record 
helped me keep facts and dates to sup- 
port this action.” 

3. Promotion problems. “I had a job 
that needed extra effort and a sense of 
‘responsibility. In considering three 
men, I looked over their Performance 
Records. This information helped me 
make a decision.” 

4. Training problems. “My depart- 
ment called for selecting and training 
an employe to install and repair special 
equipment. The man selected had the 
right background. This was backed by 
effective incidents under relevant head- 
ings on his Performance Record. This 
warranted giving him additional train- 
ing. He is rapidly becoming valuable 
to the department because he learns 
quickly how to maintain his equip- 
ment.” 

Other program uses. Most imme. 
diate and easily observable results due 
to using Performance Record at this 
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Gallin & with the hardest valve wedges you can buy 


Highly resistant to erosion and corrosion 


Here’s a wedge as hard as flint... so 
hard that it’s undamaged by pipe cut- 
tings, scale or grit. It’s the only trim 
we know of which will successfully 
withstand the simultaneous attack of 
the three valve-destroying agents— 
corrosion, erosion, galling. This 
wedge is 13% chrome stainless steel 
hardened up to 1000 Brinell. 

Specify the OIC 1221 gate or 1621 


globe where you need the extra 
ALVE $ FORGED & CAST STEEL, LUBRICATED rugged nature of forged steel. They 


PLUG, BRONZE & IRON VALVES are recommended for steam service 
up to 800°F...oil service upto 1000° F. 
Or, use these same valves for hydraulic 
service up to 2000 lbs. 
Write for Form 195 for specifica- 
tions on the OIC forged steel line. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, CHIO 


POWER * AUGUST 1956 


a 
i = ~ 
| 
| | at 
a 
{ 
Fig. 1221 
ate 
eee 
205 


Buell Cyclones offer two “extra-efficiency” 
advantages: (1) exclusive Shave-off which 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which elim- 
inates clogging. 


For more specific data 

about Buell’s extra efficiency, 
write Dept. 50-H, 

Buell Engineering Company, 


70 Pine Street, New York 5, N. Y. 


How Buell’s Exclusive Rapping Mechanism 
delivers Extra Dust Collection Efficiency 


Complementing the extra effi- 
ciency of rapping in Buell “SF” 
Electric Precipitators, the unique 
Spiralectrodes add further effi- 
ciency through 50% to 100% 
higher electron emission, con- 
stantly accurate spacing, longer 
electrode life. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft loss, 
for natural or forced draft installations. 
Ideal for boilers from 100 to 2000 BHP. 


oe =) Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
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Continued from page 204 


time seem to be an employe’s relation- 
ship to his immediate superior. This 
“first-line” approach of evaluating de- 
velopment is a basic principle on which 
the program is based. 

But use of the Performance Record 
isn’t limited to supervisors. Top man- 
agement, for example, takes an active 
interest in anything that results in im- 
proved morale, increased production 
and reduced turnover. This group is 
concerned with personnel at the policy 
level. It knows that identifying and 
developing promising employes, includ- 
ing managerial potential, can occur at 
all levels in an organization. 

Personnel staff is even more involved 
with an employe program. Take job de- 
scriptions, for example. In several or- 
ganizations where the Performance Rec- 
ord is used, supervisors mention specific 
Record headings in their job requisi- 
tions. Personnel people find this kind 
of information helpful in guiding re- 
cruiting efforts. 

The research-minded see the filled- 
out Record sheets as interesting criteria 
for justifying expensive selection pro- 
cedures. Experiments along this line 
can produce practical results by (1) 
eliminating needless selection tests, for 
example, or (2) identifying success 
traits that were not considered at the 
selection stage. Future research in Per- 
formance Record companies is now 
being planned. Personnel staff is usual- 
ly involved with training aspects of a 
program because employe development 
and training programs go hand in 
hand. Likewise, supervisor training in 
Performance Record procedures is often 
coordinated through a company’s per- 
sonnel department, often with assistance 
of an outside consultant. 

Program parts. At present, the Per- 
formance Record is available in three 
versions: for (1) hourly employes (2) 
non-supervised salaried employes (3) 
foremen and supervisors. 

Incident sheets for the three versions 
while basically similar are clearly dif- 
ferent for requirements of each of the 
three groups. There are separate hand- 
books for each version. A very impor- 
tant part of this Program is the illus- 
trated booklet explaining it to employes. 

Performance Record helps supervis- 
ors to: (1) give management a factual 
basis on which to decide promotions, 
wage increases, dismissals and specific 
benefits (2) develop employe morale 
through stimulating confidence in man- 
agement’s fairness (3) furnish reliable 
information to release unsatisfactory 
employes (4) help workers to improve 
by outlining their strong points (5) 
find exceptional workers who may be 

(Continued on page 210) 
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Kidney for an Atomic Fish 


Something the Nautilus, U. S. Navy atomic-powered 
submarine, must have is chemically pure (ion-free) 
water. A “kidney” like the one shown above, with 
Monosep® ion exchange resins as its innards, keeps 
water used free of even traces of dissolved salts. 


What does this mean to you? It means that if you, too, 
require water of high quality, from a beaker-full to 
millions of gallons, for research work or for high- 
pressure boilers, for steam irons or for industrial proc- 
essing, you can count on Monosep ion exchange resins. 


Suppose you don’t need the ultimate in ion-free 
water? Then AMBERLITE® ion exchange resins in con- 
ventional deionization units may be the answer. 
AMBERLITE exchangers may be indicated when you 
want to soften, dealkalize, or deacidify water—when 
you want to replace or remove ions in solution... 
economically . . . efficiently. 


Ask for “If You Use Water...”, 
a 24-page booklet of basic information 
on the ion exchange treatment of water. 


4 


IF YOU Use 


WATER 


ROHM & HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION, 


PHILADELPHIA 5, PENNSYLVANIA 


‘ 
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the 
new KOPPERS 
Mechanical 


Collector better? 


It will pay you to investigate this new Koppers cyclonic 
type dust collector! You'll find better engineering through- 
out—better design—because the Koppers Mechanical 
Collector was developed after years of study and intensive 


experience in dust collecting problems. This collector is 
engineered to produce maximum efficiency with minimum 
pressure drop—and by varying the number and arrange- 
ment of individual cyclones, can be designed for any gas 


volume. We think you'll agree that the Koppers Mechan- 


ical Collector zs better, and Koppers engineers will gladly 
advise you on how it can help solve your problems. Mean- 
time, for more information on this new Koppers Dust 
Collector, write for Bulletin M 42! KOPPERS COMPANY, 
INC., Industrial Gas Cleaning Dept., 4808 Scott St., 
Baltimore 3, Md. 


MECHANICAL 
COLLECTORS 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. « BALTIMORE 
3, MD. This Koppers Division also supplies industry with Fast’s Couplings, 
American Hammered Industrial Piston and Sealing Rings, Aeromaster Fans, 
Gas Apparatus. Engineered Products Sold with Service. 
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SMS intake gate is in- 
stalled at the left end 
of the dam. The 10-foot 
trash rack rake and self- 
contained trash car are 
shown (above) in low- 
ering position above the 
center rack. Upper left 
photo shows rear view 
of the hoist support and 
trash car, with the 60,000 
Ib. intake gate hoist in 
the foreground. 


Motor-operated Dow 
valves, installed at the 
inlet of each spiral case, 
provide tight shut-off. 

Note the streamlined 
A 16-foot diameter tunnel leads from Ripogenus Dam to the ag: 4 Um . valve disc and housing 
surge tank, from which two penstocks feed the McKay Station around operating link 
turbines. Each turbine has a plate steel spiral case, shop nn SS a < connection to the disc. 
welded in two halves with riveted butt strap connections. SMS : 
accessory equipment is installed at the dam and in the station. 
Consulting Engineers: Stone and Webster Engineering Corp. 


SMS TURBINES POWER RIPOGENUS EXPANSION 


On the upper Penobscot River, Ripogenus Dam had been a storage reservoir for Great Northern 
Paper Company’s downstream power plants since 1916. When studies made in 1950 indicated 
more power was needed, McKay Station was built. A 4,000-foot, rock-lined tunnel, leading 

from a new intake in the dam face to the power house below, created a net effective head 

of 175 feet. Two vertical SMS-Francis turbines, rated at 16,590 hp, were installed, 

and provision made for the ultimate addition of another unit. 


SMS hydraulic equipment was chosen for the entire project. The 18 x 20-foot fixed wheel turbine 
intake gate is operated by a twin-drum, motor-driven chain hoist. A special log-grapple type 

trash rack rake keeps the intake free of pulp wood and other debris. Two 108-inch 

SMS-Dow valves provide shut-off at the turbine inlets. 


This Ripogenus hydroelectric expansion typifies $. Morgan Smith’s ability to satisfy 
the complete needs of any project. Over 75 years of world-wide experience 

in design and manufacture of hydraulic turbines and accessories assures you of 
equipment that will meet the highest standards. For full information, 

write S. Morgan Smith Company, York, Pennsylvania. 


GATES & Hoists 
URBINES RAKES 
PUMPS ACCESSORIES 


Ss. MO RGA HYDRODYNAMICS 


BUTTERFLY 

AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO Se 


CONTROLLABLE- 
PITCH 
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To keep ACIDS 


and CHEMICALS 


in their places... 


you can’t beat ALLPAX! 


\ 


These Allpax Packings shed acids and chemicals the way a duck 
sheds water. Available in ring, spool or coil form. Both are the 
result of extensive laboratory research, and contain an acid- 
resisting lubricant in a special bonding compound. For use on 


centrifugal and rotary pumps, 


valve stems, etc. Contact our 


research department for specific recommendations. 


Style No. 4—Made from long strands of asbestos fibres, 


q ror 


THE A 


160 Jefferson Ave. « 


See our complete line of packings, tools, and gasket 
materials. Distributors in principal cities. 


anti-friction metal particles and scales of high quality 
graphite. For temperatures up to 600°F. 


Style No. 5—Compounded of long, tough strands of blue 
African asbestos fibres and fine flakes of graphite. For 
temperatures up to 550°F. 


OUR NEW CATALOG TODAY! 


LLPAX COMPANY 


Mamaroneck, N. Y. 


|-Ice bein b 


Guif-c 


Below: Bagging Shell-Ice for sale at Okla- 
homa City. Plant makes 40 tons daily. 


Shell-Ice 


Answers the needs of fishermen, truckers, 
dairymen, poultrymen, hotels, hospitals, restau- 
rants and others for clean, broken ice that can 
be scooped, shoveled, bagged, or blown through 
ahose. @ Shell-ice Makers are full-automatic, 


require little floor space, are highly economical. 
Built in a multiplicity of sizes. Many in use. Get 
Bulletin 54 now, and find out what Shell-ice 
can do for YOU. Write today to 


Frick : 


WAYNESBORO, PENNA 


STEP UP PERFORMANCE 


Continued from page 206 


promoted (6) develop each worker to 
the extent of his abilities (7) help 
executives learn how a_ supervisor 
judges each worker (8) improve mor- 
ale by demonstrating an active effort 
to judge employes objectively (9) dis- 
cover workers’ weaknesses as a basis 
to plan training for the future. 


Epvrror’s Note: Fifth in a series. See 
“Selecting plant personnel,’ December 
1954, pp 125-127; “Selecting mainte- 
nance men,” June 1955, pp 117-119; 
“Aptitude tests,’ September 1955, 107- 
109; “Maintenance teamwork,” June 
1956, 109-111. More to come. 


WATER TREATMENT 


Continued from page 87 


If you can circulate an inhibited acid 
solution through the pipe you can do 
a good cleaning job. Use the same so- 
lution as a bath if you take the piping 
down. Observe the necessary special 
controls and safety precautions. For a 
large service-water system with many 
branches, acid cleaning can be expen- 
sive and time-consuming. There are 
firms that specialize in this work. 

Another slow but generally effective 
chemical cleaning method: continuous- 
ly add 2 to 5 ppm sodium hexameta- 
phosphate to the water. This usually 
removes deposits gradually enough so 
lines don’t plug up. 

With this method, the water system 
does not have to be taken out of serv- 
ice. Regular water flow gradually 
cleans the parts. This method does not 
protect against further corrosion un- 
less water is close to neutral. 

Leaks may show up after cleaning if 
corrosion has nearly eaten through the 
pipe. 

If you cannot control water condi- 
tioning closely, continuously adding 
small amounts of sodium hexameta- 
phosphate, sodium silicate or some 
proprietary compound gives a margin 
of protection. Then irregular control 
may not cause corrosion or scale for- 
mation. Less maintenance may offset 
the added expense for protective treat- 
ment. 

Some waters are difficult or expen- 
sive to treat. One heat-transfer arrange- 
ment for this condition circulates pure 
condensate in a closed system through 
a heat exchanger. Connecting piping 
is then made of suitable corrosion-re- 
sistant materials. A duplicate heat 
exchanger might be necessary if much 
outage time for cleaning or mainte- 
nance were anticipated. 


Pure condensate in the circulating 
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last longer... 


cut maintenance costs 


Stages are arranged to reduce 
differential pressures be- 
tween stages. This insures 
permanent sealing at 

the casing-joint and at 
interstage diaphragms. 


Pairs of back-to-back Labyrinth wearing rings permit safe 
impellers balance axial thrust. clearances and reduce wear. 
One-purpose thrust bearing 
carries no radial load, 
maintains axial alignment. 
All bearings are ring-oiled, 
sealed against contamina- 


tion by water or dust. 
Renewable shaft sleeves through Oil cooling is used 


stuffing boxes prevent shaft wear, f when required. 
at this point. 


* 


Threaded impeller wearing rings Individual impeller mountings, with split locating rings, Casing support insures coupling 
make replacement easy without make interstage shaft sleeves unnecessary. Impellers alignment at any operating 
heating or damage to impellers. - can’t shift with shaft expansion and contraction. temperature. 


The design features above show clearly why 

De Laval Oppeller Pumps stay on the line longer 
and cost less to maintain. These pumps are 

used for boiler feed, hydraulic systems, descaling 
spray, mine dewatering, refinery oil pumping 

and similar services. 


De Laval Oppeller Pumps are available in sizes 
from 2 to 4 inches and 2.to 8 stages; capacities to 
1000 gpm, pressures to 1200 psig and tem- 
peratures to 350F. pee 


Here are two De Loval 6-stage Oppeller 


DE LAVAL Oppeller P umps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 


OPPELLER | 
PUMPS 
fe 
{ DE LAVAL | god 
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these 


features 


spiral-bevel 
COOLING TOWER 
DRIVE 


V Maximum Efficiency . . . 97%- 
98% with minimum heat loss. 

V/ Precision generated Spiral-Bevel 
Gears, case hardened for long 
service life. 

V Heavy duty Housing construc- 
tion. 

V/ High dome permits mounting 
fan directly on unit, with ample 
clearance below fan blades. 
Oversize bearings insure 
trouble-free operation. 

VV Rugged .. . dependable... 
economical Reducer meets all 
AGMA standards. 

These widely used Drives are made 

in six sizes, rated from 15 hp to 75 

hp at 1750 rpm motor speed, with 

Ratios ranging from 2:1 to 9.2:1. 


es 
cooung TOWER ORIY 


Catalog CT-53 
available on re-. 
quest. 


hillie gear® 
p gear’ | 
PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS ¢ FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. ¢ Lynchburg, Va, 
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system absorbs oxygen and is then 
quite corrosive toward iron. Treat it 
with a chromate or other corrosion- 
preventing compound. Another way to 
help prevent corrosion: Maintain high 
alkalinity with soda ash. 

Special corrosion-resistant piping is 
usually run to and from the large 
water-using units like hydrogen and 
oil coolers. This avoids the need for 
very large heat exchangers and circu- 
lating pumps. It also avoids the extra 
temperature differential of 10 to 30 F 
in the cooling water that using the heat 
exchanger necessitates. Hydrogen cool- 
ers for generators are designed for cool 
water since the inlet-gas temperature 
maximum is usually 104 F. Water from 
a heat exchanger might be too warm 
for this. 


EVAPORATOR MAKEUP 

Evaporator makeup treatment con- 
ditions the water so less dirt and scale 
deposit on heat-transfer surfaces. 

Most evaporators are built so in- 
ducing rapid temperature changes in 
the coil cracks off scale. But removal 
is never complete; some scales are 
porous or flexible enough so they 
hardly crack at all. Then evaporator 
must be shut down while scale is re- 
moved by hand, sand blast or chemical 
treatment. 

Filters and zeolite softeners are often 
used to pretreat makeup water. They 
remove suspended matter and scale- 
forming dissolved salts. Dissolved solids 
are not reduced, but are changed to a 
form that concentrates in the evapora- 
tor instead of forming scale. To keep 
evaporator clean and maintain its ca- 
pacity over a long period of time, adjust 
blowdown so dissolved solids in the 
evaporator-shell water do not cause 
priming or foaming. 

Set output for a low steady rate to 
just match boiler makeup require- 
ments. This produces a better-quality 
product than periodically shutting down 
for cleaning and then pushing evap- 
orator to get distilled-water supply 
back to normal. 

But there is dispute on whether in- 
stalling and maintaining filters and 
softeners save enough to pay for their 
cost. The type of water determines 
whether a treatment system is war- 
ranted. 

Some stations that have old boilers 
and turbines take the high-pressure 
makeup water from the condensate 
from the low-pressure units having 
surface condensers. This ordinarily 
assures a very good quality of evapora- 
or makeup. No further treatment is 
ised except preheating and deaerating. 


Deaerating removes oxygen dissolved 


TAYLOR 


COMPARATORS 


give 
QUICK, ACCURATE 
pH, 
PHOSPHATE 
TESTS. 


Complete, Compact 
Kit—Easy for Any- 
one To Use 


of 


init 


Exact determinations of pH or 
phosphate content can be made in a 
matter of minutes with Taylor 
Comparators. Easy-to-use Taylor 
Comparators require no additional 
equipment or chemicals. Every- 
thing necessary to make tests comes 
with each comparator. Compact 
carrying case also available. No 
experience or technical knowledge 
needed. Just fill the middle test 
tube with the treated sample, move 
color standard slide across until 
colors match and read value direct 
from slide. Complete water 
analysis is only a little more 
detailed with the Taylor Water 
Analyzer. 


Also, you can determine water 
hardness quickly, yet with the ease 
and accuracy of an alkalinity titra- 
tion, when you use the Taylor Total 
Hardness Set. 


COLOR STANDARDS 
GUARANTEED 


Taylor liquid color standards carry 
an unlimited guarantee against 
fading. There’s never any danger of 
mechanical inaccuracy. Each com- 
plete set of standards is mounted in 
a lightweight, plastic slide ... 
eliminates the need for handling 
fragile, single standards. 
SEE YOUR DEALER for Taylor sets, or write 

\ direct for FREE HANDBOOK, 
“Modern pH and Chlorine 
Control”. Gives theory and 
application of pH control. Also 
illustrates and describes com- 
plete Taylor line. 

AND 


W. A. TAYLOR 7%: 


YORK RD. & STEVENSON LANE + BALTO.-4, MD. 
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_ NORMAL: Windows unlighted, no aud- 
alarm. 


- ALERT: Window of first off-normal 
flashes red; audible alarm. First alarm 

identifiable with a time difference 
small as 15 milliseconds between first 
and following alarms. 


ALERT: Subsequent alarms indicated 
_ by flashing white windows now added 
te above condition, Signals lock in on 
momentary contact. 


F-NORMAL: Operator presses ac- 
knowledgment button, silencing audible 
signal; visual signals change from 
flashing to steady-on. 


NORMAL AGAIN: As conditions return 
te normal, white windows drop ovt, 
_ original red signal remains until reset 
button is pressed. 


POWER * AUGUST 1956 


Panalarm “VS” Annunciator 
identifies first off-normal 
from subsequent alarms for 
rapid corrective action 


You gain the control advantages of an audio-visual information 
system, not just an alarm system, with the Panalarm “50VS” Visual 
Sequence Annunciator. This is particularly valuable when one 
off-normal condition will cause a “chain-reaction” of off-normals. 
Typical Panalarm applications are found in the process industries 
and among users of automatic machinery. 


The original off-normal is clearly identified, enabling the operator 
to take immediate, corrective action. A considerable saving in 
down-time can often be effected simply by knowing the original 
source of trouble. 


Panalarm “50VS” is completely flexible in setting up various 
sequential groups. Any number or combination of signals may be 
grouped as an independent sequence, and the groupings may be 
changed at any time by simple jumpers on the terminal block. 
Signals may be either illuminated nameplate or bullseye indicators, 
combined with a horn, bell or other audible signal. Signaling is 
simple and positive. A typical sequence is illustrated on the left. 


Write for literature on the “50VS” and other Panalarm Annunciator 
Systems. A Panellit sales engineer will be happy to make a survey 
of your production operation to determine whether a Panalarm 
system can help increase efficiency and safety in your plant. 


All Panalarm Annunciator Systems are sealed Panalarm ‘‘50’’ plug-in relay unit. 
completely modular, permitting future Comp ts thr t are ruggedly built 
growth and changes. The poe below to instrument standards for continuous, 
ulustrate a typical Panalarm Cabinet with dependable duty. Entire Panalarm system is 
ill ted lates and the hermetically suitable for Class 1, Division 2 installations. 


U.S. Patent No. Re-24,031 


Engineered 
Information 
Systems for 


Panalog 
Information Systems 


Division of 


PANELLIT, INC. 


7417 N. Hamiin Ave. 
Graphic Panels Skokie, Ill. 


Control Centers Panellit of Canada Ltd. Toronto 14 
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NATIONAL AIROIL 


FUEL OIL PUMPING 
ond 


P-952A—Steam Turbine and Electric Motor 
drive gives flexibility in this compact Model 
P-ES2H size No. 25 unit. 


Complete range of sizes and models in both 
medium and high pressure types . . . more com- 
poct than ever! Write for Bulletin 40. 


COMBUSTION 
ACCESSORIES 


AIR CONTROL DOOR 
and FRAME 


FUEL-OIL SUCTION 
STRAINER 


WIDE VIEW 
PEEPHOLE 


IGNITION PORT 


FURNACE RELIEF 
and ACCESS DOOR 


FUEL-OIL HEATER 


These and other “accessory items” for every 
industrial liquid fuel-gas installation. Ask for 
Brochure No. 1 


NATIONAL AIROIL 
UNIVERSAL REGISTERS 
with 


TYPE "SA" OIL BURNERS 


Control for 
Refractory Faced Disk 


BETTER PERFORMANCE with NATIONAL 


Control for 
Air Vane 


AIROIL Universal Registers because they 
have a DUAL FEATURE for controlling air 
volume independent of turbulence. Air vanes 
can be instantly reversed to change direction 
of turbulence while air volume is separately 
regulated by a refractory faced disc control. 
Both adjustments can be made while the 
burner is firing. 

Another “dual advantage” of NATIONAL 
AIROIL Universal Registers is that they are 
equipped for dual fuel firing of gas and oil. 
Universal Registers with burners are avail- 
able in three (3) sizes . . . capacities up to 
60,000 Ibs. of steam produced per burner 
per hour. Write for Bulletin 51. 


OIL BURNERS and GAS BURNERS for indus- 
trial power, and heating 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, Combining Steam and Mechani- 
cal Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


NATIONAL AIROIL BURNER CO., INC. 
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1250 BAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


WATER TREATMENT 


Continued from page 212 


in the makeup water. If the oxygen 
is not removed it puts.more load on 
the main plant deaerator and may 
cause corrosion in the evaporator, evap- 
orator condenser, drain piping and in 
various parts of the main condensate 
system. 

Heating makeup water tends to break 
down the carbonates and bicarbonates. 
This releases free CO., which deaera- 
tion then removes. At the same time, 
any free CO, originally present in the 
water is removed. CO, lowers pH and 
accelerates the oxygen corrosion rate. 

Unfortunately you need prolonged 
heating at high temperature to get ap- 
preciable carbonate breakdown. Much 
of this occurs in the evaporator rather 
than in the evaporator preheater. The 
CO, released then contaminates the 
evaporator vapor. Although most of 
this gas is removed later in the high 
heat level condenser or main deaera- 
tor, some of it may remain. Operators 
feel this may be a partial cause for 
black magnetic oxide deposits found 
through the condensate and feedwater 
system and in the boiler. 

Carbonates are sometimes removed 
by adding hydrochloric or sulfuric acid 
to the makeup water. (Na,Co, + 
H.SO, Na.SO, + H,O + CO...) 
Then deaeration removes the CO». 
Sometimes caustic soda has to be added 
to bring the water to approximately 
neutral condition. If CO, is not re- 
moved from evaporator makeup, you 
may need stainless-steel tubes in the 
deaerator vent condenser. 

Ammonia in the makeup water prob- 
ably passes over with the evaporator 
vapor and concentrates in the main 
steam-condensate system. Ammonia is 
very closely bound in the water and 
deaeration removes only a small por- 
tion. 

Ammonia has been blamed for re- 
moving copper from condenser and 
feedwater heater tubes, with later de- 
posit in boilers. There the copper may 
cause boiler metal corrosion because 
two dissimilar metals immersed in a 
conducting solution set up an electric 
current. 

Ammonia increases the condensate 
conductivity. So conductivity recorder 
readings are affected, and checks for 


. evaporator carryover or condenser leak- 


age are more doubtful. The best rem- 
edy for the ammonia problem seems to 
be to change the source of the water 
supply if that is possible. 


DRINKING WATER 


Drinking water must be clear, free 
from taste or odor and contain no harm- 
ful bacteria. The service system water 
may fill these requirements, but usually 
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expansion joint 
installation for 
General Petroleum 


} 


} 


=| 


ALLOWS TWELVE INCH LATERAL 
MOVEMENT OF TURBINE 


PROVIDING FLEXIBILITY for the steam 
connection to this turbine assembly 

was a problem at General 

Petroleum. The turbine had to be 

movable to permit installation 

and take up of drive belts to the 

compressor unit. A practical solution 

was found in the use of a 3 in. offset 
Sola-Flex hinged joint, 42 in. long. 

The bellows allows a 6 in. movement in 

two directions—and stands up under rugged 
pressure and temperature conditions. No matter 
what kind of expansion joints you need, 
Solar can build them—ruggedly and 
economically. Ask for the latest Sola-Flex 
catalog. Dept. C-49 Solar Aircraft Company, 
San Diego 12, California, 


SOLAR 


AIRCRAFT COMPANY DES MOINES 


SAN DIEGO 


Designers, Developers and Manufacturers * Gas Turbines * Aircraft and Missile Components + Bellows * Controls * Coatings * Metal Alloy Produ-* 
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Slime Control... 


W&T SERIES A664 
CHLORINATOR 


...Chlorination of Cooling Water Circuits 


Heat transfer losses caused by slime forma- 
tion on condenser and heat exchanger water- 
side surfaces can be eliminated by chlorination 
of the cooling water. Water and air-borne 
organisms—the cause of slime formations— 
are effectively and economically controlled by 
Wallace and Tiernan chlorination systems. 


The Wallace and Tiernan Series A-664 Chlori- 
nator shown above is one of a complete line of 
W&T chlorination equipment, designed to 
give dependable chlorination at all feed 
ranges. It is used at large plants where cooling 
water chlorine requirements call for a durable 
high capacity unit. 


We Invite Your Inquiries 


Technical information on cooling water chlo- 
rination is available in our free booklet, 
RA-2061-C. Bulletins on chlorination of indus- 
trial process water and industrial waste treat- 
ment arealso available. Write us for your copy. 


NG WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


WATER TREATMENT 


Continued from page 214 


chlorination or ultraviolet-ray purifica- 
tion is used too. 

A lime-soda softener or other similar 
system serves to sterilize water. But 
erratic operation may let the softener 
pass some water incompletely treated. 
Subsequent chlorination or sterilization 
just before entering drinking-water sup- 
ply lines furnishes an extra margin 
of safety. 

Where treated municipal water is 
available it is almost always advisable 
to use it for drinking purposes. High 
rates may prohibit using this water in 
the service system as a whole. 

Wells may furnish satisfactory drink- 
ing water without treatment, particu- 
larly if they are deep and adequately 
capped to prevent surface contamina- 
tion. The water should be approved 
by the state Board of Health or other 
governing health agency. 

Another source of drinking water 
is condensed steam. You can get this 
from the boiler-steam sampler and use 
it with assurance. But it may have a 
flat taste because of low mineral con- 
tent. And it should be cooled for 
palatability. In a single boiler plant 
you need a storage tank to give a 
water supply during shutdown periods. 


LUBE SYSTEM 


Contin:ed from page 85 


maintenance history (bearing trouble, 
condition of lubricant and bearing at 
each change, etc) and then evaluating 
in light of existing time schedules. In 
any working schedule, many changes 
are made over the years before it shapes 
up in final form. 

Then again, no schedule is static. It 
can’t be with changes in lubricants. 
bearing designs, speeds, temperatures, 
loads. So to keep any schedule you now 
have abreast of the times, get to know 
the lubricants that are continually being 
developed. Get to know the ingredients, 
physical and chemical properties, re- 
sults of performance tests, etc. Oil com- 
panies do their share to give you this 
information. 


Harvard University and Massachusetts 
Institute of Technology will jointly de- 
sign, build and operate a six-billion volt 
electron synchrotron to be called the Cam- 
bridge Electron Accelerator. 


A new 12-acre multi-million dollar air- 
conditioned plant has been opened by 
W-K-M Manufacturing Co. The plant oc- 
cupies a 75-acre site at Missouri City, 
Texas, a few miles west of Houston. 
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POSITIVE PROTECTION 


‘sp cify Consolidated 


TYPE 1551. Cast Bronze Body. For 
package-type and fire tube boilers, 
air tanks and other classes of un- 
fired pressure vessels. Sizes: 3” 
through 3”. Pressures: up to 300 psi. 
Temperatures: up to 450° F. 


Get protection you can be sure of — whatever your working pressure. 
Specify Consolidated Safety Valves. Thousands of installations, in both 
large and small steam generating plants, attest to their complete reliability 
under all types of service conditions. 


Many Consolidated Valves, with bronze body, are widely used for steam, 
air and water service; many more are installed in power plants as auxili- 
aries to Consolidated Steel Safety Valves. The cast iron and steel types 
are proving their dependability daily on low pressure boilers and those 
operated at super-critical pressures. The five different Consolidated Valves 
pictured here are representative types but the line is so complete, proper 
selection is no problem. 


Consolidated Safety Valves are ruggedly built for long service life. Each 
type incorporates the fewest possible working parts for greatest efficiency. 
Precision craftsmanship assures positive, tight closing after operation. 
Through skillful engineering, valve adjustment and maintenance are 
made simpie and easy. All these essentials contribute to outstanding per- 
formance, safety and economy. 

TYPE 1511. Cast Iron Body. An all- 
purpose safety valve for steam gen- 
erator service. Cuts cost per pound 
of steam discharged. Sizes: 112” 
through 6”. Pressures: up to 250 psi. 
Temperatures: up to 450° F. 


Just send us details of your particular service requirements and you will 
receive correct valve recommendations. Or 
write for Catalog 700A. 


TYPE 1415. Cast Steel Body. For 


MAXIFLOW. Cast Carbon Steel or 


Cast Alloy Steel. A safety vaive 
with the greater discharge capacity 


ELECTROMATIC. Carbon Steel or Alloy Steel. An elec- 
trically actuated relief valve for boiler service. Operable 


water tube boilers, mechanically 
automatically, manually or cut out of service by setting 


fired fire tube boilers, accumulators, 


POWER 


remote control switch. Supplements spring-loaded safety 

valves — conserves power and increases efficiency of 
steam generating plants. Sizes: 21/2” 
through 14”. Pressures: up to 2500 
psi. Temperatures: up to 1100° F. 


and shorter blowdown demanded by 
high pressure, high temperature 
steam generators. Sizes: 11/2” through 
4”. Pressures: up to 2500 psi. Tem- 
peratures: up to 1050° F. 


unfired pressure vessels and pipe- 
lines. Sizes: 42” through 6”. Pres- 
sures: up to 900 psi. Temperatures: 
up to 900° F. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


CONSOLIDATED TV VALVES 


MAXWELL 


TRADE MARK 


MANNING 


A product of MANNING, MAXWELL & MOORE, INC. stRATFoRD, CONN. 


_ MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, CONSOLIDATED SAFETY VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Cenn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 


SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW- 
_ BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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with this Stickle 
deaerating 
feed water heater 


SAVES STEAM 
Vent Condenser releases 
only air and contaminated 
gases to atmosphere 


More FREE LITERATURE 


Begins on page 171 


NO CONTAMINATION 
Counterfiow of steam and 
water prevents reabsorp- 
tion of oxygen 


SELF-CLEANING 
There is no need for re- 
movable baffles or trays 


Stickle Baffle Spray Type Deaerating Feed 
Water Heaters stop corrosion by removing 
destructive oxygen and carbon dioxide 
from boiler feed water . . . reduce fuel 
costs and boiler strain. Vertical and hori- 
zontal models. Capacity range: 3,000 to 
300,000 pounds per hour. The latest de- 
velopment in more than 50 years of build- 
Ing feed water heaters. 


FREE CATALOGS! 

S-217 . . . Baffle Spray Type Deaerating 
Feed Water Heaters 

117 ... Open Coil Feed Water Heaters 


STICKLE STEAM SPECIALTIES CO. 
2265 Valley Ave. Indianapolis 18, Ind. 


Cuts the cost of steam . 


Oil-gas burner, pulsation-type, for 
dependable combustion under all fir- 
ing conditions, is described in il- 
lustrated 4-p bulletin. Radiant Prod- 
ucts Co, Box 729, Canton 2, Ohio. 


Refractory material. Illustrated 4-p 
bulletin contains descriptions of 13 
grades of castable refractory ma- 
terial for many uses. Plibrico Co, 
1800 N Kingsbury St, Chicago 14, Il. 


ELECTRICAL EQUIPMENT 


10 Electric plants for portable, mobile, 


stationary and emergency service 
are described in illustrated 8-p 
bulletin A-428. D W Onan & Sons 
Inc, Minneapolis 14, Minn. 


Wound rotor motors, in open-type 
models—both drip and_ splash- 
proof; in totally-enclosed  fan- 
cooled and totally-enclosed non- 
ventilated units, are described in 
6-p bulletin 51B8195A. Allis-Chalm- 
ers Mfg Co, 952 S 70th St, Mil- 
waukee 1, Wis. 


Single phase motors, 10 and 15-hp 
all-weather high torque, capacitor- 
start capacitor-run units, are sub- 
ject of 4-p bulletin 470-A. Robbins 
& Myers, Ine, Motor Division, 
Springfield, Ohio. 


Battery charger, four-circuit auto- 
matic unit, is detailed in 4-p bul- 
letin 11-220. The Electric Products 
Co, 1725 Clarkstone Rd, Cleveland 
12, Ohio. 


Metal-clad switchgear with magne- 
blast circuit breakers are described 
in 8-p bulletin GPR-1194. General 
Electric Co, Schenectady 5, N. Y. 


MAINTENANCE EQUIPMENT 


Tube cleaners, tube expanders and 
other maintenance tools are de- 
scribed in illustrated 8-p bulletin 
58. Airetool Manufacturing Co, 
Springfield, Ohio. 


Valve stem packing, braided asbes- 
tos yarns and plastic types, are 
described in 4-p_ bulletin 6901. 
Packing Division, Raybestos-Man- 
hattan, Inc, Passaic, N. J. 


Detergent oils. How to clean sludge 
out of hydraulic and lubrication 
systems without shutting down 
machines is told in bulletin 44. 
Sun Oil Co, 1608 Walnut St, Phila- 
delphia 3, Pa. 


MECHANICAL TRANSMISSION 


Miniature couplings for power 
transmission are detailed in 4-p 
bulletin MC-100. Thomas Flexible 
Coupling Co, Warren, Pa. . 


Roller chain and sprockets are 
described in 148-p book. Includes 
sections on stock drives, drive 
chain, conveyor chain, installation 
and maintenance, lubrication, 
sprocket wheels, casings and chain 


(Continued on page 220) 


ERNST 


GLASSES 


and GASKETS 


FIG. 21 LIP-MOLD 
STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, N. J. 


NEW! Re-Designed 


—Adjustable— 
SPROCKET RIM 
with CAain Guide 


ANY VALVE is readily accessible from 
the floor with low-cost Babbitt Sprocket 
Rim. Now re-designed for — 

* Greater strength 

+ Easier, quicker, more solid assembly 
Simplifies pipe layouts, prevents acci- 
dents, fits all valve wheels. Your supplier 
carries complete stocks. Call him — or 
write for folder and prices. 


Babbitt | 


2 BABSITT NEW MASS.. U.S.A. 
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LimiTorque’ provides 
push-button operation for 
Unitized Steam Generation System 
...at Cromby Station, P.E. Co. 


FROM A CENTRAL CONTROL PANEL ROOM—on intake; circulating pump 
lines; heating and re-heating; condensate; boiler stop and re-heat lines 
—the exact status of each vital valve is always readily determined— 
open, stop, close, all by the mere “push of a button.’’ LimiTorque Valve 
Controls were chosen by Philadelphia Electric Company for this great 
station (and their other stations), because of absolute dependability, 
speed of operation, saving in man hours, and the positive protection of 
valve seats and stems from possible damage. In addition, because of 
the ‘“‘Unitized”’ layout of this station, any passible difficulties occurring 
to one unit are isolated from others, thus facilitating maintenance and 
repair at any time, throughout the station. 

A total of approximately 400 LimiTorque Automatic Valve Operators 
are installed throughout all of Philadelphia Electric’s fine power stations. 
Many of the modern central stations recently built, or now under con- 
struction, feature fully Automatic Valve Operation by LimiTorque. 

We will give you the full story on LimiTorque and its many time 
and cost saving applications . . . Just write for Catalog L-550 .. . on your 
Business Letterhead, please. 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS» FLUID AGITATORS>» FLEXIBLE COUPLINGS 


Limitorque Corporation e« Philadeiphia 


Be sure to see our exhibit at Booth +1816, {ith Annual Instrument-Automation Conference and Exhibit (International), Coliseum, New York City, September 17-21, 1956. 
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Warren Six Stage Boiler Feed Pumps installed 
at a Southern Board and Paper Mill. 


Boiler Feed Pumps may look much alike, type for type, but it is 
well to keep in mind such intangible factors as: 


@ Experience and integrity of the manufacturer 

@ Dependability of product 

@ Know-how, Workmanship, Service 

@ Maintenance and Repairs 

@ Lost production due to down-time 

@ Early replacement because of “tight” original recommendations 


It is impossible, of course, to get these items into your “specs,’’ or 
the supplier into his “quotes,”’ but don’t overlook their importance 
with relation to price, possible future requirements 
and production continuity. 


Get your share of “intangibles” . . . specify 


More FREE LITERATURE 


Begins on page 171 
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tighteners, among others. Link- 
Belt Co, Dept PR, Prudential Plaza, 
Chicago 1, Il. 


Flexible shafting, from \% to 1%- 
in. diameter, for either power 
drive or remote control applica- 
tions, is subject of 12-p bulletin 
570. Stow Mfg Co, 181 Shear St, 
Binghamton, N. Y. 


METERS AND INSTRUMENTS 


Recorders and controllers. Bulle- 
tin 1551 includes information about 
equipment for measuring, indicat- 
ing, recording and controlling the 
electro-chemical variables: pH, 
Redox and conductivity. Minne- 
apolis-Honeywell Regulator Co, 
Industrial Division, Wayne & 
Windrim Ave, Philadelphia 44, Pa. 


Smoke density indicator system is 
described in 4-p bulletin CM-22. 
Includes data on three recorders 
that may be used with the system. 
Electronics Corp of America, Dept 
CN-4, 718 Beacon St, Boston 15, 
Mass. 


Bi-metal thermometers are dis- 
cussed in 4-p bulletin 148. Units 
ean be mounted in any position. 
Manning, Maxwell & Moore, Inc, 
Stratford, Conn. 


Air-meters, vacuum gages, flow- 
meters, electronic standard cells 
are detailed in 4-p bulletin 136. 
Hastings-Raydist, Inc, Newcomb 
Ave, Hampton, Va. 


Variable-area flowmeters for high- 
capacity services are described in 
4-p bulletin 10-A-43. Fischer & 
Porter Co, 749 Jacksonville Rd, 
Hatboro, Pa. 


VALVES, PIPING, TUBING 


Solenoid valves, 2, 3 and 4-way, 
are detailed in 32-p bulletin 201. 
Contains engr info, flow charts, 
operation and construction details. 
Automatic Switch Co, 391 Lakeside 
Ave, Orange, N. J. 


Forged steel valves. Illustrated 16- 
p bulletin 700 contains details on 
angle, globe, needle, flow control 
and check valves. Velan Steam 
Specialties Inc, 37 S River St, 
Plattsburg, N. Y. 


Control valves with 3- and 4-way 
plungers and for fluid power sys- 
tems to 3000 psi, are described in 
16-p bulletin 80300. The Oilgear Co, 
1574C West Pierce St, Milwaukee 4, 
Wis. 


Tubing. Bulletin 142A furnishes 
condensed data on mechanical and 
physical properties of seamless and 
welded carbon steel pressure tub- 
ing. Tubular Products’ Division, 
The Babcock & Wilcox Co, Beaver 
Falls, Pa. 


Thin-wall tubing. Bulletin 4 de- 


scribes tubing in sizes with outer 
(Continued on page 222) 
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BALDWIN-HILL 


B-H Mono-Block 

B-H Blanket 

B-H Koldboard 
B-H Bond-Tite 
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met rigid thermal requirements 

. « Simplified installation methods 
at Philadelphia Electric's 
Cromby Station 


B-H one-block insulation, MONO-BLOCK, simplified 
inventory of materials. Met requirements for both low 
and high temperature insulation. 


Light weight, ease of handling, cutting and shaping 
helped speed application. 


Felted structure of MONO-BLOCK yields to surface 
projections and irregularities without breakage; 
easily impaled on studs. 


Provides exceptional stability under severe tempera- 
ture and moisture conditions. 


BALDWIN-HILL COMPANY 


108 Breunig Avenue............ Trenton 2, N. J. 
Huntington, Ind. . . Kalamazoo, Mich. . . Temple, Texas 


See our catalog in Sweet’s Plant Engineer- 
ing File or write for a copy. 


COMPLETE LINE OF BALDWIN-HILL INSULATING PRODUCTS 
B-H Super Powerhouse Cement 
B-H No. | Insulating Cement 
B-H No. 52 Asbestos Cement 
B-H Spun Felt Insulation 


B-H No. 100 Pipe Insulation . 

B-H 85°, Magnesia Pipe Insulation 
B-H Calcium Silicate Pipe Insulation’ — 
B-H Mono-Kover Pipe Insulation 
B-H Spun Mineral Wool Fill 


' 
q 
3 
4 
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Bs 
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BH Weatherseal Fine-Fyber Felt | 4 
Veatherseal ine-Fy r Felt Insulation 
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BAKING PLANT 


RECEIVES 29 YEARS OF 
TROUBLE-FREE GAUGING 


Reliability is a must in industrial gauging. That is 
one reason why Liquidometer quality gauges are 
specified in a wide range of industries where liquids 
are stored and measured. 


The Liquidometer gauge installation at General 
Baking Company’s Brooklyn plant is typical. It 
takes close to 7000 gallons of fuel oil per week to run 
the baking ovens, generate steam and heat the plant. 
Here, the important job of fuel gauging has been 
successfully performed by the same Liquidometer 
Senior gauge uninterruptedly for 29 years. 
Dependability, low-maintenance, high readability, 
safety and ease of installation suit Liquidometers 
for your liquid gauging needs. 

A variety of dial type Liquidometer gauges are avail- 
able for direct and remote indication. For complete 
details write Dept. E for Bulletin 463. 


More FREE LITERATURE 


Begins on page 171 


diameters from % to 2% in. and 
with wall thicknesses of .035 in. 
and less. Superior Tube Co, Norris- 
town, Pa. 


MISCELLANEOUS 


31 Turbine generators, 1500 to 15,000 
kw, are detailed in illustrated 36-p 
bulletin 1960C-P. Includes info on 
types and applications, construc- 
tion, testing and lubrication, sole 
plates, design, and lagging. Worth- 
ington Corp, Harrison, N. J. 


32 Diesels. Question and answer bul- 
letin is designed to acquaint the 
reader with basic principles of 
diesel operation. Illustrated, 24 pp. 
Cummins Engine Co, Ine, Colum- 
bus, Ind. 


33 Automatie coal scale. Operation, 
components and auxiliary equip- 
ment for two models are described 
in illustrated 16-p bulletin 0852A. 
Richardson Scale Co, Van Houten 
Ave, Clifton, N. J. 


REPORTS from the FIELD 


Begins on page 156 


will not be used to generate electrical 
power. 

The “solution type” reactor uses as 
“fuel” enriched uranium dissolved in 
about four gallons of water. Atomic 
fission takes place in the reactor core, 
a steel sphere about one foot in di- 
ameter. The reactor core is surrounded 
by an 8x5x5 ft stack of graphite bars 
that act as a reflector. Dense concrete, 
5-ft thick, forms the exterior shield. 

Rate of fission is controlled by four 
boron rods. When placed near the core 
the rods absorb neutrons—stopping the 
fission process. When rods are with- 
drawn fission begins again. 

All radioactivity is confined within 
the shield. No gaseous or liquid ma- 
terials are exhausted or discharged. 


Committee recommends New York 
as site for engineering center 


® Tue presipents of ASCE, AIME, 
ASME, AIEE and AICE have received 
the report of the Special Task Com- 
mittee of Fifteen appointed to make 
recommendations with regard to the site 
of the Engineering Societies Center. 
Action is to be taken by the several 
governing boards. The recommenda- 
tions, in part, follow: (1) The Engi- 
neering Societies Center be located in 
New York City. (2) The 39th-40th 
Street site be continued in use as the 
site of the Center. (3) If rebuilding in 
that area proves impracticable, a com 
parable site should then be sought in 
midtown New York. 


(More Reports, Calendar on p 224) 
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ENUE AT 36TH STREET, LONG ISLAND CITY 1, N.Y. 


BOILER 
ROOM 


“Buffalo” 4-Fan Axial Flow Package Unit 


WITH “BUFFALO” AXIAL FLOW FANS 


Ideal for cooling because of their high outlet velocities 
and high efficiencies for which they are noted, “Buffalo” 
Axial Flows are doing outstanding jobs in bpiler rooms. 
They are light and compact. They are well-suited to oper- 
ate against pressures up to 3”. And they may be duct- 
mounted for distribution of hot boiler room air to other 
parts of the plant. The multiple unit package above is 
cooling a large power plant boiler room. Write for 
Bulletin 3533. 


Factor* standards as the well-known “Buffalo” Mechanical 
‘Draft Fans serving many of the country’s finest power 
stations — your assurance of the best when 

you specify “Buffalo”. 


BOTH THESE FANS are built to the same high “Q” Lil gt fe 4 


“Buffalo” 96” Package Propeller Fan 


- WITH “BUFFALO” PACKAGE PROPELLER FANS 


These have all the advantages of propeller fans as 
to cost and simple installation — plus the ability 
to move large quantities of air, even against static 
pressures as high as 1”. Unusually efficient and 
sturdily built, Propeller Fans embrace 
ani i : a huge range of sizes up to 144” wheels to handle 
*The “Q” Factor — the built-in Quality which as high as 250,000 tin These fans are proving 
provides trouble-free satisfaction and long life. well-suited to lowering ambient temperatures, 
: successfully keeping large boiler rooms cool and 
comfortable. For complete details . . . write for 

Bulletin FM-315. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


2 INDUSTRIAL EXHAUSTERS BELTED VENT SETS PROPELLER FANS “E” BLOWERS-EXHAUSTERS 
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Clark Fork River, idaho 


MURCO Gate Hoists are designed and built 
in a wide range of capacities—for any size 
power dam—from less than one ton to over 
100 tons . . . from the smallest hand operated 
to the largest motor operated gate hoist. 
Back of every MURCO Gate Hoist is over 70 
years of designing and building, and from 
this experience we have accumulated designs 
and patterns that may fit your requirements. 
In planning gate hoists we suggest you write 
us before your plans for the project cs a 
whole are completed. 


Write for complete information and engineering 
recommendations. 


GATE HOISTS 
DESIGNED AND BUILT TO 
meet ALL requirements 


D. J. MURRAY MANUFACTURING CQ 


U3 WAUSAU WISCONSIN 


Self-Sealing 


GASKET 


There’s still nothing simpler or more 
efficient in power line service than this 
Wilcox Self-Sealing Gasket which has 
served industry so well over the years. 
The U-shaped metal outer cover is 
packed with a resilient filling (usually 
rubber or asbestos). Pressure exerted 
on this elastic filling forces it into the 
cover, putting force against the adja- 
cent flange surfaces. Thus, internal 
pressure that tends to blow ordinary 
gaskets makes the Wilcox Gasket 
tighter in the joint. Available with 
covers of copper, lead, tin, aluminum, 
monel, stainless steel, etc. in all sizes— 
standard or special. 


Write for details and quotations 


CHICAGO-WILCOX CO. 


Se. Avalon Ay 
Chicago 19, Il. 
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Coming! 


Mid-September 


Power's 
MODERN 
PLANT 
YEARBOOK 


e Modernization 
Data 


e 5 Useful 
Features 


e ‘Year Round 
Reference 


“AN EXTRA SERVICE TO 
ALL SUBSCRIBERS” 


REPORTS from the FIELD 


Begins on page 156 


Underwater cables now link 

both Michigan peninsulas 

® For THE FIRST TIME in history the 
upper peninsula of Michigan is electri- 
cally linked to the lower part of the 
state. In June, Consumers Power Co 
laid four underwater cables across the 
4-mile wide Straits of Mackinac. These 
cables are designed to carry electric 
power at 46,000 v to the 350,000 resi- 
dents of this region. Manufactured by 
The Okonite Co, Paterson, N. J., the 
paper-insulated, lead-sheathed, armored 
power cables are about 2.1 in. diameter. 


Calendar of Events 


Aug 11-15—American Society of Me- 
chanical Engineers, lst National Con- 
ference on Applied Heat Transfer. Penn- 
sylvania State University. Details from 
ASME, 29 W 39th St, New York 18, N.Y. 


Sept 17-21—Instrument Society of 
America, 11th Annual International In- 
strument-Automation Conference and Ex- 
hibit. New York Coliseum. Further in- 
formation from ISA, 1319 Allegheny Ave, 
Pittsburgh 33, Pa. 


Sept 20-22—Institute of Power En- 
gineers, Annual Convention, Royal Alex- 
andra Hotel, Winnipeg, Manitoba, Canada. 
Details from IPE, 239 Linden Ave, East 
Kildman, Winnipeg 5, Manitoba, Canada. 


Sept 24-25—Steel Founders’ Society 
of America, Fall Meeting. The Green- 
brier, White Sulphur Springs, W. Va. De- 
tails from SFSA, 606 Terminal Tower, 
Cleveland 13, Ohio. 


Sept 25-28—Association of Iron and 
Steel Engineers, 1956 Iron & Steel Ex- 
position and Annual Convention. Public 
Auditorium, Cleveland, Ohio. Complete 
information obtainable from AISE, 1010 
Empire Bldg, Pittsburgh 22, Pa. 


Oct 1-5—American Institute of Elec- 
trical Engineers, Fall General Meeting. 
Morrison Hotel, Chicago. Details from 


AIEE, 33 W 39th St, New York 18, N.Y. 


Oct 8-10—American Society of Me- 
chanical Engineers and American So- 
ciety of Lubrication Engineers, 3rd 
jointly-sponsored Lubrication Conference. 
Chalfonte-Haddon Hall, Atlantic City, N.J. 
Details from ASME, 29 W 39th St, New 
York 18, N.Y. or from ASLE, 84 E Ran- 
dolph St, Chicago, Hl. 


Oct 8-12—American Society for Metals, 
38th Annual National Metal Congress and 
Exposition. Public Auditorium and Ex- 
hibition Hall, Cleveland. Details from 
ASM, 7301 Euclid Ave, Cleveland 3, Ohio. 


Continued on page 226) 
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Modern, reliable air power for a modern, efficient plant 


When Electric Controller & Manufacturing Company, 
Division of Square D Company, Cleveland, Ohio, 
designed and built its new four and one half million 
dollar plant, they had their sights set on economical 
production at high-level efficiency. 


One of the items given serious consideration was 
the supply of compressed air, a considerable quantity 
of which is used throughout the plant. Fuller Com- 
pany is justifiably proud to be associated with such 
a plant in being awarded the contract to furnish a 
Fullery Rotary Two-stage compressor as the main 
source of general plant air . . . a modern, efficient 
compressor for a modern, efficient plant. This 
machine has a capacity of 281 c.f.m., at 100-Ib 
pressure. 


Fuller Rotaries do a very big job no matter how 


tough the going. It’s a job that, more and more, is 
being multiplied throughout all industry, these 
machines having gained wide acceptance as an 
efficient, reliable source of air power. 


The key to Fuller’s long life, and smoother 
operation, is rotary motion, which provides large 
capacity in relation to size, simple direct drive from 
motor or internal-combustion engine, minimum of 
working parts, air-flow free from pulsations, lack of 
vibration, continuous service with minimum super- 
vision and maintenance. Installation in cramped 
quarters or on ordinary flooring is simple and 
practicable. 

For a full description of Fuller Rotary Compressors 
and Vacuum Pumps, we would like to send you a 
copy of Bulletin C-5A. Write for your copy today. 


FULLER COMPANY 
126 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago * San Francisco * Los Angeles Seattle Kansas City * Birmingham 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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No. 92 Series 
Pump Control, Cut-off 
and Alarm Switch 

For pressures to 250 psi. _ 


Repulsion magnetic switching—for 
positive opening and closing. 

e Unprecedented heat dissipation— 
okayed for 75° C. (167° F.) wiring 
at terminals. 


Extra generous clearances in float 
chamber. 


e Operating levels unaffected by pres- 
sure changes. 


McDonnell quality throughout. 


e Four models—with or without in- 
tegral water column. 


Use this new 92 Series for 
controlling boiler feed 
pump, or electric valves; 
for low water cut-off or 
alarm; for tank level con- 
trol, etc. For lower pres- 
sures —to 150 psi. — use 
companion 91 Series. New 
catalog has full engineer- 
ing dota. 


Write for Bulletin L-123 


MCDONNELL & MILLER, Inc. 
3506 N. Spaulding Ave. @ Chicago 18, Ill. 


McCDONNELL 
Boilow Water Level, 
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REPORTS from the FIELD 


Begins on page 156 


Oct 22-26—National Safety Council, 
44th National Safety Congress and Exposi- 
tion, Conrad Hilton, Congress, Morrison 
and LaSalle hotels, Chicago. Further in- 
formation from NSC, 425 N Michigan Ave, 
Chicago 11, Il. 


Oct 31-Nov 2—Society for Experiment- 
al Stress Analysis, 1956 Annual Meeting 
and Exhibit. Deshler-Hilton Hotel, Colum- 
bus, Ohio. Details from SESA, Box 168, 
Cambridge 39, Mass. 


Nov 26-30—American Society of Me- 
chanical Engineers, 22nd National Ex- 
position of Power and Mechanical En- 
gineering. New York Coliseum. Further 
information obtainable from ASME, 29 W 
39th St, New York 18, N. Y. 


ASME and ASLE to sponsor 
lubrication conference 


® PRELIMINARY PLANS for the third 
jointly-sponsored Lubrication Confer- 
ence indicate that special attention will 
be given to problems involved in lubri- 
cation of nuclear power equipment. 
Eight research papers in this field 
range from studies of fluid metal as 
lubricants to the effect of radiation on 
petroleum products. 

Another highlight of the Conference 
will be a “reporter-type” session de- 
voted to papers on hydrodynamic lubri- 
cation. Other subjects to be covered in- 
clude boundary lubrication and lubri- 
cants. Approximately 22 research and 
development papers will be presented. 

The Conference will be held October 
8-10 at Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. 


Crane Co and Vitro Corp of America 
have entered into a joint operation to 
produce thorium, rare earths and heavy 
minerals from monazite, as well as rutile, 
ilmenite, zicron and kyanite. 


“Do you think there’s any iia that 
we'll be replaced by automation?” 


You really don’t need 


that sledge hammer 


to keep coal moving smoothly 
through storage and into your 
fire box. The engineered installa- 
tion of Cleveland Vibrators on... 


Chutes Hoppers 
Bunkers Bins 
Tubes... 


will eliminate delays and save 
man hours by providing a steady 
flow of fuel, automatically. 


Write for detailed information 

on our complete line of bin vi- 

brators for the power industry. 
Air or Electric 


Portable or Permanent 
Silent or Standard 


CLEVELAND 
VIBRATOR 


COMPANY 


2824 Clinton Avenue @ Cleveland 13, Ohio 


POWER * AUGUST 1956 


| | 
4 Bin Stuck. Lately? 


Aqueous, homogeneous 
type nuclear reactor being 
built for Japan 


The first nuclear reactor for the Far 
East is being built by ATomics INTER- 
NATIONAL for the Atomic Energy 
Research Institute of Japan. The reac- 
tor will be located near Tokyo. When 
the reactor starts operating early in 


NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


a peak thermal neutron flux of 1.7 x 
10!*/cm? sec. Equipped with a five foot 
graphite thermal column, it will pro- 
vide an extensive source of slow neu- 
trons. Additionally, the room beneath 
the reactor housing the gas handling 
system has been designed to provide 
neutron-free gamma irradiation. This 
facility, ideally suited for biological 
and chemical experiments, will provide 
50,000 curies of radioactivity in 


1 — Vertical thimble 
2—Pneumatic tubes 
3— Beam Tubes 


Solution Research for Japan. 


7 —Gamma radiation area 


4— Central exposure facility 
5— Horizontal thermal column 
6 — Vertical thermal column 


1957, a full program of research into 
the peaceful applications of nuclear 
energy will begin. This program in- 
cludes the production of radioisotopes, 
studies in neutron activation, neutron 
diffraction, radiation effect on materi- 
als and training in reactor techniques. 


At a rated power of 50 kilowatts, 
this solution type reactor will produce 
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Xenon and Krypton gases circulating 
in the system. 


The core of the reactor is a stainless 
steel sphere with a diameter of approxi- 
mately 12 inches, filled with a uranyl 
sulphate solution. The fuel investment 
is approximately 1000 grams of 
Uranium?35. The reflector around the 
core consists of graphite stacked in a 


A DIVISION OF 


rectangular steel tank 5 feet high, 5 feet 
wide and 8 feet long. Appropriate holes 
for experimental facilities and instru- 
mentation are located in the graphite. 
Five feet of dense concrete provides a 
shield around the reflector tank. 


Instrumentation control is provided 
by two types of sensing elements which 
give neutron level information. In the 
power range up to approximately 1 
watt, two fission chambers are em- 
ployed. In the power range of approxi- 
mately 0.1 to 50,000 watts, two gamma 
compensated ionization chambers are 
used. One of these chambers is fed into 
a shutdown channel and an electrom- 
eter which in turn sends a signal to the 
power level recorder. Power level is 
automatically maintained by feeding 
an error signal from the level recorder 
to a servo-amplifier which drives the 
regulating rod motor in the proper di- 
rection to correct error. The other ioni- 
zation chamber feeds a logarithmic 
amplifier, and period shutdown circuit. 


The core cooling system consists of a 
closed, recirculating system using 
demineralized light water. The core 
cooling loop includes about 90 feet of 
stainless steel tubing, the associated 
pump, valves and piping, and a heat 
exchanger to transfer the heat to a sec- 
ondary cooling system. 


ATOMICS INTERNATIONAL, a divi- 
sion of North American Aviation, 
Inc., is a major reactor builder—experi- 
enced in the design, construction and 
operation of nuclear reactors for re- 
search and the production of power. A 
reactor similar to the one scheduled for 
Japan has been installed for the Armour 
Research Foundation of the Illinois 
Institute of Technology in Chicago. It 
is one of several in-action nuclear re- 
actors designed and built by ATomics 
INTERNATIONAL. 


If you are interested in any phase of 
reactor technology, ATOMICS INTER- 
NATIONAL is staffed and equipped to 
serve you. Please write: Director of 
Technical Sales, Department PW-N4, 
ATOMICS INTERNATIONAL, P.O. Box 
309, Canoga Park, California. Cable ad- 
dress : ATOMICs. 


ATOMICS INTERNATIONAL 


NORTH AMERICAN AVIATION, 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


INC. 


227 


: 
ae 
: 
bi 
hee 
41% 
At = 


PIPING 
LAYOUT 
IS 
SIMPLER 


.. THEY 
> NEED 
LITTLE 
ROOM 


Gentile Flow Tubes are impact type head 
meters for use as differential producers. 


They are short and they need only minimum 
straight runs entering and following, and can 
be installed at practically any accessible point 
where flow conditions are reasonably steady. 


Flow Tubes are furnished with individual head 
capacity curves, and for unusual piping 
arrangements, calibration curves for simu- 
lated conditions can be furnished. 


Guaranteed 
e Accuracy 
e Minimum Head Loss 
Reproducibility 


*GEN-TIL-LY 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. J. 


BOOKSHELF 


Accident Prevention Manual for Indus- 
trial Operations. Third Edition. By 
National Safety Council. 1341 pages, 
6 x 9, cloth, illust. $11.75 to members, 
$13.50 to others. National Safety Council, 
425 N Michigan Ave, Chicago 11, Ill. 


This large, revised edition was prepared 
by engineers and other staff specialists of 
the National Safety Council, collaborating 
with qualified individuals in the profes- 
sions and industry. 

Volume contains 43 sections of indus- 
trial safety principles and background, 
technical data and exposition of techniques 
for eliminating unsafe practices and unsafe 
conditions. It is a technical reference 
intended to relate to all of industry. The 
authors attempt to state the basics of a 
technique or device before proceeding to 
advanced analysis or presentation of de- 
tailed data. For example, the section on 
boilers covers purchase and _ installation, 
auxiliaries, safety appliances, placing in 
service, fuels, operation, taking out of 
service and emergencies in the boiler room. 

The volume is in no sense a code or col- 
lection of codes. But it refers to and 
mentions many standards. 

Contents include 18 new subject sec- 
tions plus expanded treatment of material 
in previous editions. 

New sections include safety organiza- 
tion, removing the hazard from the job, 
human behavior and industrial safety, 
hoisting apparatus and conveyors, local 
exhaust systems and ventilating and safety 
engineering tables. 

Revised sections of special interest to 
men in the power services include plant 
construction and maintenance, handling 
and storage of materials, ropes, chains and 
slings, principles of guarding, welding and 
cutting, table of chemical hazards, boilers, 
pressure vessels, refrigeration equipment, 
electrical hazards, fire prevention and ac- 
cident records. 


Atoms for Peace (1955). By David O 
Woodbury. 5°4x8%, 259 pp, illust, $3.50. 
Dodd, Mead & Company, 432 4th Ave, New 
York 16, N. Y. 


A philosophical book, only incidentally 
technical. The author is more concerned 
with the effects of nuclear energy in the 
future than with the present technical prob- 
lems of making it work. Hence there is 
more of speculation than practical fact. 

In 39 very brief chapters he touches on 
such speculations as atomic power for 
bombs, power, marine vessels, automobiles 
and aircraft. He outlines problems of safety 
and waste disposal. Other brief mentions 
include the nature and use of isotopes in 
medicine, agriculture and industry. 


Construction by Carrier Corp of a $6 
million west coast plant for production of 
air-conditioning equipment, furnaces and 
water heaters will begin this year. The 
new facilities will be located on a 68-acre 
plot at Puente, Calif., 18 miles east of 
Los Angeles. 
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Expanding, Modernizing or Constructing 
New Power Facilities? 


Let Pritchard’s Knowledge and Experience 
Go to Work for You 


When planning expansion, modernization of your present 


power plant or construction of new facilities, the first step 
in the right direction is to consult with Pritchard 


Why Pritchard? Because Pritchard has the experience 
so necessary to the successful completion of such a project. 
Pritchard people know the power industry from years of 
experience in designing and building power plants. What’s 
more, Pritchard offers you the popular Single Responsi- 


230 


bility Contract, which benefits you four ways. 1. You 
know the cost before the job begins. 2. You have a firm 
guarantee»of operation and efficiency of the completed 
plant. 3. You realize greater savings from coordinated 
purchase of materials. 4. You realize a faster return on 
your investment because of earlier completion date. 


Before you plan your next expansion, modernization or 
construction project, consult Pritchard. 


J. F. PRITCHARD & COMPANY 
A625 Roanoke Parkway Kansas City 12, Mo. 
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Pritchard’s ability 
to enlarge 
and modernize 
power plants 
has been proved! 


The giant power plant for National Petro- 
Chemicals Corporation’s Tuscola, Illinois 
plant is just one of many successful 
Pritchard installations. 


The plant was designed, engineered and 
built by Pritchard under the popular 
Pritchard Single Responsibility Contract, 
working with the client’s staff. 


This experience is available to you! 


When you plan to expand, modernize or 
construct new facilities in your power 
plant, contact Pritchard first. 


LIKE TO HAVE A PICTURE 


STORY OF TUSCOLA? 


Just write today on your company letter- 
head for your FREE copy of the TUS- 
COLA BROCHURE. In it you will find 
a picture story of the world’s largest 
petro-chemical plant, including the power 
facilities. 


(NDUSTAY'S PARTNER FOR PROGRESS 


cs 


ENGINEERS CONSTRUCTORS 
Dept. 543 4625 Roanoke Parkway 
Kansas City 12, Mo. 


ERVING THE GAS, POWER, PETROLEUM ANDO CHEMICAL INDUSTRIES 


OSTON, CHICAGO, BUFFALO, HOUSTON, NEW YORK, PITTSBURGH 
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APPOINTMENTS 


Corporation executive changes 


Consolidated Electrodynamics Corp: 
Hugh F Colvin, president. Oxy-Cata- 
lyst, Ine: Van Horn Ely Jr, president; 
Eugene J Houdry, chairman of the 
board. Water Service Laboratories, 
Inc: Henry Robins, executive vice- 
president. Arthur D Little, Ine: 
Howard O McMahon and William A W 
Krebs Jr, vice-presidents. Vapor Heat- 
ing Corp: A J Loose, vice-president. 

Philadelphia Electric Co: Milton I 
Allen, vice-president, sales. Raybestos- 
Manhattan, Ine: H H Burrows, senior 
vice-president of rubber sales division; 
R B Hazard, vice-president and sales 
manager rubber and packings. H K 
Porter Co, Ine: Lawrence L Garber, 
vice-president, production. The Mer- 
coid Corp: W K Stauffer, vice-presi- 
dent, Eastern area. 


Engineer changes 
Schutte and Koerting Co: LeRoy S 


Harris, manager of research and de- 
velopment dept. Western Precipita- 
tion Corp: Norman M McGrane, chief 
technical engineer. The New York Air 
Brake Co: Karl W Galliger, director 
of engineering. Ford Instrument Co: 
George A Crowther. chief engineer. 

Canadian Westinghouse Co, Ltd: 
H N Muller Jr, chief engineer. C W 
Davis & Son, Inc: D W Lowe, chief 
engineer. Fort Wayne Corrugated 
Paper Co: Phillip Ziegler, power en- 
gineer. Aleo Products, Inc: R Tom 
Sawyer, consultant on engineering and 
development problems. 


New sales managers 


Joy Manufacturing Co: John P Cart- 
wright, industrial sales. Metal & Ther- 
mit Corp: A James Fisher, general 
sales manager. The Youngstown 
Sheet and Tube Co: R P Broadhurst, 
Chicago district; C Hix Jones, Dallas 
district. The Babcock & Wilcox Co, 
boiler division: Seth M Snyder, Char- 
lotte, N.C. district. Struthers Wells 
Corp: John W Pike, Eastern district. 
Crane Co: Thomas D Kelly, Midwest 
district; Darrell R Nordwall, East 
Coast district; Charles H Lovelace, 
valve and fitting sales, The Fairbanks 
Co: J E Bates, New England district. 


New district offices 


A W Cash Co: at 115-117 S Main St, 
Decatur, Ill. Graver Water Condition- 
ing Co: at Room 707, 6 Beacon St, 
Boston, Mass., William A Homer, man- 
ager. The Trane Co: sub-office of 
Denver, Colo. office, at 3217 Silver St 
SE, Albuquerque, N.M., Gary Mays, 
manager. Hills-MeCanna Co: at 7046 
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VISIBILITY 


Factory Mutual Approved 


JERGUSON Series #5 
Reflex Gages 
Give you up to 19%” 
of Clear Visibility 


HE sharp black-white contrast of 
the level of any color liquid, 
against the empty space above, in Jer- 
guson Series #5 Reflex Gages, makes 
possible highly accurate liquid level 
readings even where lighting is poor. 


Gages are made of any material to 
withstand corrosive liquids. Glasses 
are specially treated with Jerguson 
Anti-Fouling Compound to give clear- 
est visibility over a long period. Spe- 
cial illuminators available. 


Series #5 Low Pressure Reflex 
Gages are available in sections to give 
you any desired total gage length. 
Materials used are selected to conform 
to or exceed the rigid requirements 
of A.S.T.M., and/or A.P.L- 
A.S.M.E. specifications. 


You can depend on Jerguson Gages. 
Write today for full information on 
Series #5 Gages, or for help on any 
gage problem. 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 

Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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More APPOINTMENTS — 


Begins on page 231 


Garret Rd, Upper Darby, Pa., Harry 
Anderson Jr, manager. Perkin Engi- 
neering Corp: at 1060 Broad St, New- 
ark 2, N.J., Millard Leff, manager. 


New sales engineers 


Clark Bros Co: James B Hickey, 
Washington, D.C. office. Edward 
Valves, Ine: Clyde Sheffield, Houston 
office. Warner Electric Brake & 
Clutch Co: John Erbach, Milwaukee 
office; Clifford Petterson, Los Angeles 
area. Hills-McCanna Co: Edward H 
Lund, Philadelphia office; Gordon J 
Wagner, New York City office. Laclede- 
Christy Co: G Robert Kitzsteiner, St. 


Louis office. 


Recent moves 


Kaiser Engineers: New York execu- 
tive office to 300 Park Ave and traffic 
and expediting offices to 620 5th Ave, 
New York 20, N. Y. Air Reduction 
Co, Ine: executive offices to 150 E 
42nd St, New York 17, N. Y. Farrel- 
Birmingham Co, Ine: Chicago, Il. 
office to 10725 S Western Ave. Wal- 
lace & Tiernan Ine: Dallas, Texas 
office to 5610 Dyer St. The Trane 
Co: Miami, Fla. office to 2009 SW Ist 
St., Billings, Mont. office to 403 N 
24th St. 


Institute elections 


Air Pollution Control Association: 
Benjamin Linsky, president. National 
District Heating Association: Walter 
Gillespie, president. Fluid Controls 
Institute, Inc: John C Koch, president. 
Canadian Electrical Association Inc: 
Arthur C Abbott, president; Norman T 
Smith, vice-president. Alloy Casting 
Institute: Bradley B Evans, president; 
F M Fahrenwald, vice-president. 


Now Possible With Peabody 
Rifled Tile For Gas Fired Burners 


Lost ignition need no longer worry users of gas-fired 
burners, even under the most adverse firing conditions. 
The new Peabody tile, specially designed and 

rifled in direct opposition to rotating air flow, in the 
rotating fuel and air mixture’ develops low-velocity eddy 
currents that give desired ignition. The protected burning 
eddies act as a series of continuous and positive pilots Retirements 


for the main body of the combustible mixture. This 
new tile permits minimum load setting of gas 

with rapid maximum settings of wind-box pressure 
without loss of ignition! 


Available on new or old Peabody installations, the new 
Peabody Rifled Tile offers users unusually high 
efficiencies, plus unequalled dependability 

of ignition—under even the most adverse firing 
conditions. Write today for complete details. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


Charles H Bay, supervisor of. muni- 
cipal sales, The Detroit Edison Co, 
after 41 years of service. 

L E Lighton, vice-president and direc- 
tor of research, The Electric Storage 
Battery Co, after more than 35 years 
with the company. 

H E Cook, chief engineer, B F Good- 
rich Co, after 45 years of service. 
Edward J Squire, head of Dept of 
Civil Engineering, Polytechnic Institute 
of Brooklyn, after 46 years as a mem- 
ber of the faculty. 

Frank D Carroll, Dallas district man- 
ager, The Youngstown Sheet and Tube 
Co, after almost 40 years of service. 


Obituary 


Arthur A Williams, 78, chairman of 
the béard, Graton & Knight Co, June 9. 
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CHAPMAN 
Tilting Disc Check Valve 


Never a Fiutter, 
There, in a nutshell, is the story of a Chapman Tilting Disc Check Never a Slam! 


Valve... quick as a cat, quiet as a mouse. It’s designed that way. 
It’s built that way . . . for fast, sure, quiet action. Or, in other 
words, it’s yours for best performance at lowest long-range 
operating costs. 


With a Chapman Tilting Disc Check Valve, there’s no noise, 
no vibration, no fluttering. There’s no banging or slamming 
with damage to system or valve. There’s no scraping or wearing 
of disc and seat. Your head loss or flow resistance is kept at a 
minimum. 


Designed and Built for 
Quiet Efficient Operation 


To put it briefly, with a Chapman Tilting Disc Check Valve, 
there’s little or no maintenance even under severe operating In open position, specially de- 
conditions. signed “‘airfoil’’ disc balances per- 


fectly. No vibration. No flutter. 
For Chapman Tilting Disc Check Valves in iton and steel... subiides, disc: deope 


valves for handling fluids or gases under a wide range of pres- quickly and quietly to a tight 
sures ... valves for replacement or new piping systems . . . just closed position. No jarring. No 


check our Catalog 30-A. It’s yours for the asking. Send for it now. slamming. No damage to system or 
valve. Note enlarged area around 


disc to insure low flow resistance. 


The CHAPMAN Valve Mtg. Company 
INDIAN ORCHARD, MASSACHUSETTS 
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Hazacord 226 connects 
switch to motor in a leading 
southern denim mill. Des- 
pite vibration and oil seep- 
age, cable is giving con- 
tinued satisfactory service. 


new Hazacord motor lead design 
solves oil seepage problem 


Excess oil in loom motor bearings—a com- 
mon weave room problem—is a real trouble- 
maker for motor leads. It is a hidden danger 
since the oil seeps into the cable and deteri- 
orates the conductor insulation inside the 
the jacket. 


Okonite engineers investigated the prob- 
lem and came up with Hazacord 226. This 
new construction offers a conductor insu- 
lation that’s just as oil-resistant as the jacket. 
‘Inside and out this cable is safe from deteri- 
oration due to oil seepage. 


A year’s operation on a motor intention- 
ally over-oiled proved this oil resistance. 


where there’s electrical power... there’s TE CA B L E 


Since then it has been proved again and 
again by actual mill operation in many 
plants. 


The picture above shows an early instal- 
lation of Hazacord 226 in a leading southern 
denim mill. Operating in typical weave room 
conditions, the cable is still giving satis- 
factory service with no signs of deterioration 
that causes trouble. 


This is just one more example of a 
Hazacord construction designed to solve an 
unusual installation problem. For a cable 
designed with your problems in mind, write 
The Okonite Company, Passaic, New Jersey. 


3550 
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cure summer headaches... 


Prevent and cure 
scale, corrosion and algae odors 
with Perolin air conditioning 
water treatments 


Perolin Air Conditioning Water Treatments are 
¢ as simple as they are effective. 


af Formet Crystals will not only prevent scale formation 
and corrosion, they will remove deposits that have formed 
in previously untreated systems. And treatment is 
automatic—just refill with Formet Crystals once a month! 


Perolin Algae Preventative +4905 comes in the form of 
briquettes which can simply be put into the sump or 
pan or applied with the Formet Crystals. (Briquettes 
should be added daily to treat make-up water.) 


These are two of the most popular Perolin Treatments— 
adequate for most every condition and system. But 
there is a Perolin Treatment for any special condition 
which might arise. 


It will pay you to investigate Perolin’s simple, 

effective, inexpensive way to keep your Air Conditioning 
Water Systems free of scale, corrosion and algae odors. 
Perolin’s Field Service Engineers will analyze your system 
and make recommendations without cost or obligation 

to you. And Perolin continues to provide Engineering 
Assistance to its customers without charge— 


This coupon will save you many a summer headache— 
Use it today. 


A MALE CENTURY OF CXPERIENGE 
THE WORLD OVER 


¥ 


THE PEROLIN CO., INC., 350 FIFTH AVENUE, NEW YORK 1, N.Y. 


Gentlemen: Please send full details, without any obligation on my 
part, on Perolin Air Conditioning Water Treatments. 


erolin 


SINCE 1904 


® I use gallons of make-up water per month. 
T have a system with a_____ton capacity. 
The PEROLIN COMPANY, Se. 
Name Title 


350 Fifth Avenue, New York 1, N. Y. 
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When condensers operate at high capacities for 
long periods, tube failure occurs more fre- 
quently. Corrosion is accelerated by greater 
loads of water—carrying abrasives and debris — 
traveling at high velocities. The protective film 
normally formed by the metal is scoured away. 
Water can then act directly on tube walls —eat- 
ing into your condenser’s efficiency! 

That’s why the right copper-base tube alloy 
for your operating conditions—the alloy that 
gives the best corrosion resistance—can reduce 
your corrosion rate and frequency of re-tubing. 
For example: Service data and tests conducted 
in clean sea water show that Aluminum-Brass, 
Alloy #54, gives good service where water 
velocities are high. Where pollution exists, the 


ORROSION EATING INTO YOUR 


ONDENSER'S EFFICIENCY? 


best choices are Aluminum-Brass, Alloy #54, or 
Aluminum-Bronze, Alloy #53. 

When replacing old condenser tubes—or speci- 
fying new ones—be sure you take full advantage 
of all latest developments. Bridgeport Condenser 
Tube Alloys are matched to your corrosion con- 
ditions for longer life, reduced maintenance. Our 
Technical Service and Corrosion Laboratory will 
be glad to help you select the right alloy. Phone 
your nearest Bridgeport Sales Office today. 


Write today for your free 
copy of Bridgeport’s new 
Condenser Tube Hand- 
book. Ask to be added to al 
the mailing list for our CONDENSER ap 


Copper Alloy Bulletin. oman 


BRIDGEPORT CONDENSER TUBES 
: Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 
In Canada: Noranda Copper and Brass, Limited, Montreal 
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LION OIL 


* The new $30 million Lion BARTON CHEMICAL PLANT 


Oil Company's Barton Chem- 
ical Plant at Luling, La. pro- PRINCIPAL DATA, EACH UNIT 


duces 300 tons daily of 125,000 pounds per hour capacity. 


essential nitrogen oe Fusion welded steam and water drums designed for 
materials to boost crop yields 725 Ibs. S.W.P. 
and reduce unit production : 
the Superheater delivers steam at 750°F. total temperature. 
Water cooled furnace. 
Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built type and 
package unit type steam generators. Available in bent tube 
types and straight tube, forged steel sectional header types 
for solid, liquid, or gaseous fuel burned singly or in 
combination. Write for bulletins, Address Dept. 24-BP. 


Henry Vogt Machine Co., Louisville, Ky. 


SALES OFFICES: 
New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va., San Francisco 
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trade mark’ 
of a trouble-free turbine 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol for reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence. Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances. The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a “Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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POWER 


This Size #14 Fast’s Coupling 
connects a turbine and a generator 
at the Gould Street Station of 
the Baltimore Gas & Electric Co. 


This Fast’s Coupling runs smooth 
after 29 years of service! 


This Size #14 Fast’s Coupling has never had a 
major part replaced since its installation on Jan- 
uary 4, 1927. 

The Baltimore Gas & Electric Company has 
provided excellent care and inspection . . . exam- 
ining the coupling during each routine overhaul 
of the turbine and generator. The last inspection 
(shown above) was during the fall of 1955. 

Unique design permits Fast’s Couplings to com- 
pensate for both offset and angular misalignment 
of shafts and eliminates the wear of metal upon 


Koppers Company, Inc. 

Metal Products Division 

Baltimore 3, Maryland 
Engineered Products 


Sold With Service 


AUGUST 1956 


metal. It provides positive lubrication which forms 
a film on load-carrying surfaces of the teeth. Metal 
bearing rings located at the mid-axis of the teeth 
keep out dirt, grit and moisture—keep lubricant 
in. Fast’s metal-to-metal seal protects the lubri- 
cant against pollution. 

A Koppers engineer can show you how Fast’s 
Couplings will give you extra years of service and 
reduce down-time. For more details, write to: 
Koppers Company, Inc., Fast’s Coupling Dept., 
3308 Scott Street, Baltimore 3, Maryland. 


THE ORIGINAL 


PASTS Couplings 
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are your steam traps ready... 


for peak demand in the winter months? 


Don’t risk the possibility of equipment failure 
... even freezeups. Check your steam traps 
right now, before the first frost. 

Drain them, take them apart, make sure that 
all parts are working and free from corrosion. 


Of course, if you already use Nicholson 
steam traps, you’re in luck. They completely 
drain themselves when cold. And with just 
three parts, they’re the simplest traps 
to look after when a checkup is in order. 
But regardless of what traps you use Write, today, for your copy 
at the present time, we’ll be glad to help you of new Bulletin 10-55—for 
detailed information. 
with any problem you may run into 
in getting your equipment in shape. 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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IN FOR A BIG HEAT-TRANSFER JOB 


... AND MANY YEARS OF SERVICE FROM 


CHASE’ ANTIMONIAL ADMIRALTY TUBE! 


Remove 988 Btu's per pound of steam! Con- controls at the mill assure tube as flawless as 
dense 1,046,830 pounds of steam per hour! science can make it. 

Cool with raw lake water! That’s the job of 
a single-pass condenser for a Great Lakes denser tube installations will really give 
power and light company. long service. Insist on Chase Antimonial 

And Chase Antimonial Admiralty was se- Admiralty! 
lected for the condenser tubes in this installa- 
tion with many years of trouble-free service 


anticipated. You see, Chase Antimonial Ad- 
miralty condenser tubes have virtually elimi- 
nated tube failures caused by dezincification. 
Perfect alloying and tempering provide free- 
dom from season cracking and permit easy ® 


rolling into tube sheets. And rigid quality 
BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Make sure your new and replacement con- 


The Nation’s Headquarters for Brass & Copper 


Atlanta © Baltimore * Boston Charlotte * Chicago Cincinnati + Cleveland © © Denver Betroit (Grand Rapids Houston © indianapolis Kansas City, Me. + Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadelphia © Pittsburgh © Providence Rochester St.Louis Sanfranciscn ‘Seattle Waterbury 
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Major new development in bus conductor 
offers maximum protection against short- 
circuit forces in high-current systems. 


Strong as a girder, easy to install, high in current- 
carrying capacity, Alcoa® Aluminum Integral-Web 
Channel Bus Conductor offers pronounced advan- 
tages over other types of conductor for such appli- 
cations as generator leads, substation bus and 
industrial plant use. 


Its integral-web construction eliminates need for 
spacer clamps or welded bars across channels. The 
special extruded shape gives a large surface area to 
accommodate high current in either ac or de circuits. 
Its high section modulus provides the mechanical 
stiffness needed to resist the forces of short circuits 
without damage or distortion. 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


Joints, taps and splices can be clamped, bolted or 
welded. Special grooves mark exact center lines for 
drilling bolt holes so that nuts lock in recesses de- 
signed to eliminate back-up wrench. Channels, plus 
vent holes in center web, provide high degree of 
ventilation, cooling and drainage. 

For complete information, contact your Alcoa 
repesentative or write Aluminum Company of 
America, 2312-H Alcoa Building, Pittsburgh 19, Pa. 


SIZES NOMINAL CURRENT* (amperes) 


4x6 
5x6 
8x8 


3,500 
4,000 
7,000 
10,000 
12x12 12,000 


*(based on 30° C rise above 40° C ambient still air) 


Your Guide to the Best 
in Aluminum Value 
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WHAT'S A MONOMOLECULAR FILM? 


It is a film one molecule thick. Filmeen* in steam or 
condensate lines produces a monomolecular film. 
But, there’s a lot more to it than thickness. The 
film’s most important function is protection against 
corrosion. By forming a nonwettable coating on all 
metal surfaces with which treated steam or conden- 
sate come in contact, Filmeen provides a protective, 
corrosion-inhibiting barrier between water and 
metal. In heat exchange equipment, the condensed 
steam treated with Filmeen then forms as spherical 
drops of water which resist adherence to the film sur- 


face, much the same as a drop of water will form into 
a small ball on a waxed surface. This phenomenon 
results in increased rate of heat transfer—which in 
turn saves money in power plant operation. 

When steam condenses on untreated return lines, it 
forms a continuous layer of water that restricts heat 
transfer. You don’t wantthat...itraises the cost of heat. 

Your Dearborn sales engineer will gladly explain 
how Filmeen can keep your heating costs in line. 


*Filmeen is the trade-mark of a corrosion-inbibiting compound produced 
exclusively by Dearborn Chemical Co, U.S. Pat. No. RE 23614. 


Dearborn Chemical Company 
Dept. PO, Merchandise Mart Plaza, Chicago 54, Ill. 


Please send me complete information about Filmeen. 


a leader in water conditioning 
and corrosion control 
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because LUMNITE * concrete linings 


give trouble-free service, year after year 


Where temperature and abrasion can cause exces- 
sive wear — as in above multiclone ash precipitator 
— plant operators are using Lumnite-concrete lin- 
ings. Once installed, Lumnite industrial concretes 
give rugged resistance against heat, corrosion, 
abrasion and thermal shock, while reducing repairs 
and downtime to a minimum. 

You'll find, too, that concretes made with Lum- 
nite calcium-aluminate cement are easy to place, 
and stay in place, whether they are poured, trow- 
eled, or gunited. And, for maximum convenience, 
you can use a’ Lumnite-base castable. Because these 
are pre-mixed and ready to use, castables give uni- 
form performance and are especially handy in emer- 


gencies. Lumnite-base castables are made and dis- 
tributed by leading manufacturers of refractories. 
For more information, write: 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES sree. @) CORPORATION SUBSIDIARY 
100 PARK AVENUE, NEW YORK 17, Nn. y. 


Albany + Birmingham + Boston + Chicago + Dayton * Kansas City + Milwaukee 
Minneapolis + New York + Philadelphia + Pittsburgh + St. Louis + Waco 
*“LUMNITE?” is the registered trademark of the calcium-aluminate 


cement manufactured by Universal Atlas Cement Company. 
L-129 


FOR INDUSTRIAL CONCRETES 
REFRACTORY INSULATING OVERNIGHT CORROSION-RESISTANT | 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station. 
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TYPE A GENERAL 
PURPOSE PUMPS 


For application to the widest variety 
of pumping conditions. Single stage 
split case design. Capacities: up to 
70,000 gpm; heads: to 300 feet. 
All types of drive. 


TYPE AS 
GENERAL PURPOSE PUMP 
The centrifugal pump with me- 
chanical shafe seals that eliminate 
the packing box. Up to 4” in dis- 
charge sizes. Capacities: up to 750 
gpm; heads: up to 210 feet. 


TYPE TU BOILER FEED 
AND PROCESS PUMP 
2-stage high pressure pump for 
water and other liquids. Capacity: 
50 to 3500 gpm; heads: up to 
600 feet. Internal cross over is built 

into top half of pump case. 


TYPE TUT 
MULTI-STAGE PUMPS 
3, 4 and 5-stage pumps for water 
handling and process seryices. 1” 
to 5” discharge sizes. Capacity: up 
to 1350 gpm; head range: up to 
1600 feet. Split case design. 


TYPE PE FLUIDYNE 
INTEGRAL HP PUMPS 
A complete line of electric close- 
coupled general purpose pumps. 
Threaded or flanged connections. 
Capacities: to 800 gpm; heads: up 
to 260 feet; motors: up to 50 h.p. 


INDUSTRIAL SERVICE 
PUMPS 


For application to pits, sumps, 
basins, reservoirs and other surface 
water sources. Same capacity as 
deep well turbine above. H.P. 
range: up to 2500 h.p. 


TYPE PB FLUIDYNE 
GENERAL PURPOSE PUMPS 
Flexible coupled, single-stage, end 
suction, general purpose pumps. 
Rugged and durable. Capacities: up 
to 5500 gpm; heads: up to 260 
feet; motor: up to 150 h.p. 


VERTICAL DEEP WELL 

TURBINE PUMPS 
For application to deep well pump- 
ing. Lifts from 1000 feet or more. 
Capacities: up to 30,000 gpm. H.P. 
range: up to 1000 h.p. oil and 
water lubricated types. Widest range 
of sizes. 


HYDRO-LINE PUMPS 
An enclosed, close-coupled, verti- 
cal centrifugal process pump for 
handling petroleum hydrocarbons, 
where NPSH is limited. Capacities: 
to 6000 gpm; heads: to 1500 feet. 


HI-LIFT PUMPS 
The unique positive displacement 
deep well pump that literally 
squeezes water upward. Capacity: 
10 to 55 gpm; lifts: up to 1000 
feet. For wells 4” in diam. and up. 


DISTRIBUTORS & 
SALES OFFICES 


Everywhere! 


DL AND DM 
PROCESS PUMPS 
Single stage, end-suction chemical 
process pumps with maximum 
interchangeability of components. 
Open or enclosed impellers. Packing 
gland or mechanical seal. Capacities 
to 800 gpm. Heads to 430 feet. 

Temperatures: to 450° F. 


SELF-PRIMING PUMPS 
Rugged, compact, portabe self- 
priming pumps manufactured to 
AGC specifications, seven models 
and types to choose from providing 
4,000 to 30,000 gallons per hour. 


MAIL COUPON FOR BULLETINS 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


FOR ALL YOUR PUMPS FOR ALL YOUR 
NEEDS —LOOK TO PEERLESS FOR: 


THE COMPLETE LINE — 


Check Literature Desired by Type 


THE QUALITY LINE— 
THE DEPENDABLE LINE — 
THE ECONOMICAL LINE — 


THE TIME-SAVING LINE! 
® 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPOPORATION 
Address inquiries to Factories at: I 
Los Angeles 31, California and | 8,1 
Offices: New York; Indianapolis; Chicago; St. Louis; | 
Plainview and Lubbock, Texas; Fresno, 
Atlanta; San Francisco, Los Angeles; Phoenix; Albuquerque. | 


im TYPE PE oO TYPE PB TYPEA O TYPE AS TURBINE PUMP 
B-2300 B-2300 B-1300 8-1350 oO B-141 


Oo TYPE TUT oO INDUS. SERVICE O HYDRO. LINE 
B-1400 8-100 8-1700 


NAME 


COMPANY 


ADDRESS. 


CITY 
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ALCO FACILITIES ASSURE 
VALUE IN PREFABRICATED PIPE 


Machines and Meiiods at ALCO’s Plant Handle All 
Sizes of Seamless Pipe, Any Alloy or Grade; Modern 
Welding Techniques Used for All Materials. 


ALCO brings to prefabricated pipe production a mod- 
ern plant, completely equipped with machine tools to 
handle any size, alloy or technique. Facilities include 
large lathes (above), other heavy machine tools, 
induction heat-treating for joint preheat and stress 
relief after welding. 


Advanced quality control methods are another im- 
— factor in ALCO prefabricated pipe. Use of 

-ray machines and cobalt 60 pills to test welds is 
an example of up-to-date inspection and test pro- 
cedures. 


Experience and production know-how are also factors 
in ALco prefabricated pipe. Pipe manufacture draws 
on welding techniques which have placed ALCO in a 


ALCO 


leading position in the welding field. ALCO’s experi- 
ence in heat-exchange equipment, both refinery and 
power plant, aids in piping manufacture. 


Your inquiries on ALCO piping will receive prompt 
handling at any ALco Sales Office, or, if you wish, 
write P. O. Box 1065, Schenectady 1, N. Y. 


§ 


Information on how to obtain the ALCo piping draw- 
ing layout template, a definite aid in making piping 
layouts, is available from ALco, P. O. Box 1065, 
Schenectady 1, N. Y. 


ALCO PRODUCTS, INC. 


NEW YORK 
Sales Offices in Principal Cities 


Locomotives Diesel Engines Nuclear Reactors Heat Exchangers Springs Steel Pipe Forgings Weldments Oil-Field Equipment 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substantial 
savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar © Automatic coal and 
ash handling systems can cut your labor cost to a minimum, 
Coal is the safest fuel to store and use ¢ No smoke or dust 
problems when coal is burned with modern equipment ¢« Be- 
tween America's vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


For efficiency 
and economy, 
GARLOCK 
burns coal 


the modern way 


The Garlock Packing Co., Palmyra, N.Y., had a 
problem common to many growing firms. Produc- 
tion requirements threatened to outpace its power 
system. Steam capacity and electrical distribution 
were inadequate; heat balance was poor; equipment 
was obsolete. Any minor repair or inspection meant 
curtailed production. So Garlock called in Consult- 
ant L. J. Sforzini to study the situation and make 
recommendations. 


The answer was modernization and today Garlock 
burns coal the modern way. A new 100,000 Ib.-per- 
hr. spreader-stoker fired boiler, using older units as 
standbys, delivers steam for all needs with enough 
surplus capacity to handle a load growth. Cinder 
reinjection has improved stoker-firing efficiency. 
Pneumatic ash handling facilitates overall operation. 
With these and other changes, Garlock’s power 
plant now operates at peak efficiency and economy. 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building e Washington 5, D. C. 


dal 


HANDLING BULK MATERIALS <P 


take it up a Flo-Tube, | py | 


the spiral conveyor of depend- ov prive® 

able service. Used on incline wm ACCESS 

or horizontally. — 
EXPOSED END IN ; Mechanically handles 
BIN OR PILE > materials from grain size 
to lump... sand, rice, seed, 
pellets, flakes, steel chips, wood 

waste, coal, etc. 
STEEL TUBE OR CAST IRON TROUGH 


OR LIQUIDS ? 
WAGENER PUMPS 


SIMPLEX DUPLEX 


STEAM or POWER 
models for any need 
TYPICAL MATERIALS PUMPED: 
ACIDS, ALCOHOLS, BEER & POTATO MASH, DYES, GLUE, i (any kind), 
ASPHALT, BRINE, MILK, MOLASSES, SOAP, SEWAGE, WATER, TAR, GROUT 
MADE and GUARANTEED BY THE 
Specialists in Automatic Coal FIRING, 
HANDLING and CONTROL Equipment 
and CANTON INCINERATORS 


741 ANDREW PL., CANTON, OHIO 
PHONE Glendale 3-9133 


NEW! DISCOVERY! 
SAVES PLUMBING BILLS 
CLEANS INSTANTLY 


CHICAGO—August 5th—Factories, Machine 
Shops, Offices, Institutions, Schools, including 
Home Owners are constantly having trouble 
with clogged-up pipes which proves expensive 
in Costly Plumbing Bills— 


But now — using Water Impact and Air 
Pressure, here is a new unit called the 
Plumber’s Flushing Gun, which cleans all 
lines up to 100 ft. It will open any number 
of bends in pipe. Yet anyone can operate this 
new gun, which triggers easily. 


TOILETS, URINALS, SINKS, and FLOOR 
DRAINS clogged with paper, grease, rags, 
sand, and other debris can be cleared with 
one or more shots from the gun, saving the 
owner, the Gun’s price the first time it is 
used. This new Flushing Gun may be used 
on any % to 6 inch waste pipe including 
Sink Drains, Floor Drains, Hot Water Pipes, 
Drinking Fountains, Septic Tanks, and Ur- 
inals. Obstructions melt away INSTANTLY 
when struck by the hammer like blow of 
this new unit. 


This new Plumber’s Flushing Gun is offered on a 30 Day Free Trial 
to prove its value. BUT MOST IMPORTANT IS THIS—What is this 
Tool worth to your Factory, Building, Machine Shop or in your own 
Home in Costly Plumbing Bills Saved. For your own good—Fill coupon 
right now—No agent will call—Obey that urge, mail now or write 
posteard. (Chicago Phone Kildare 5-1702) 


MILLER SEWER EQUIPMENT, INC. 
Dept. Power, 4638 N. Central Ave., Chicago 30, Ill. 


Please send FREE BOOKLET on Flushing Gun, | am not obligated. 
FIRM 


NAME 


STREET 


began in 1948 to build air-cooled DEUTZ diese! engines in lorge series. 7 yeors 
ofter, in 1955, the oldest engine monufacturers in thh world had built ond sold 
150.000 oir-cooled DEUTZ diese! engines totalling 7.5 Million B.H.P. These equip- 
ment engines are used all over the world for every kind of application. DEUTZ builds 
sir-cooled | to 12-cylinder diesel engines with on output range from 5 to 250 B.H.P. 
Jor rocd vehicles, rail vehicles water craft, working machines in all fields of 
application, generator sets for stationary and mobile electric and power plants. 


KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 
Address inquiries from U.S.A., Alaska, Hawaii and 
Puerto Rico to: 

DIESEL ENERGY CORPORATION 
82 Beaver Street, New York 5, N. Y. 
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This Hydraulic Piping 
speeds shell production 


Water at 2500 pounds pressure surg- 
ing through this piping system helps 
squeeze out 155 millimeter and 8 inch 
shells. This is how production is 
activated at the new government- 
owned Scranton Ordnance Plant, op- 
erated by United States Hoffman 
Machinery Corporation, Scranton, 
Pennsylvania. 

The high pressure water supply 
that operates the hydraulic shell form- 
ing presses comes from this battery 
of twenty-four pumps. When using 
the presses, water surges through the 
system in jolts to meet the press 
demands. Such rugged service re- 
quires foolproof piping fabrication 
as a failure could be disastrous. 

To guard against any possible fail- 
ures from these extreme pressure 
variations, the piping system was 
thoroughly inspected and tested, at 
pressures well above what might be 
encountered. Fabrication was done 
in Dravo’s Marietta, Ohio, piping 
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plant with erection being completed 
under the close supervision of Dravo 
field fabrication specialists, so that 
uninterrupted performance is assured 
under the severest of service. 

You, too, can profit through 
Dravo’s single-contract responsi- 
bility, ranging over all types of jobs 
from power or boiler plant construc- 
tion to the fabrication 
and erection of piping 
systems. Write for 
complete information. 


Dravo Corporation, Department C-2112 
Fifth & Liberty Avenues 
Pittsburgh 22, Pa. 


1 am interested in Dravo Construction 
Services for 
[_] Please send Bulletin #1200 


Address 


It takes a total of 12,600 hp to operate these 
24 pumps that supply the 2500 psi water for 
press operations. 


View of actual press operations in the forming 
of 8” shells. Large diameter pipe feed lines 
were anchored every 10 ft. to guard against 
shaking loose. 


DRAVO 


CORPORATION 


Pittsburgh 22, Pennsylvania 


Representatives in principal cities 


| 0 
| 
| 
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WHERE To BUY 


Featuring additional products specialties and services for power plants 


STEEL PIPE & TUBING 
@ CHROME MOLY e CARBON MOLY 
@ MONEL @ CARBON STEEL @ STAINLESS 
@ HASTELLOY 
Widest Range of Sizes & Specs in the U.S. 
WRITE FOR STOCK LIST 
MIDCONTINENT TUBE SERVICE, INC. 
2308 Oakton St., Evanston, Ill. DA 8-4030 


This 


WHERE TO BUY 


Section 


supplements other advertising in this 
issue with these additional announce- 
ments of products and services essen- 
tial to modern plant management and 
Maintenance. Make a habit of check- 
ing this page, each issue. 


Classified Advertising Division 
POWER 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS 


SURVEY e REPORTS 


PATENTS 
TRADE MARKS 


BLACK & VEATCH 
Consalting Engineers 
Electricity—Water—Sewage—Industry 


Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1706 Broadway 


Kansas City 12, Missouri 


THE LUMMUS COMPANY 


Engineers and Constructors 
385 Madison Ave., New York, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 
Consulting Engineers 
Mechanical—Electrical—Civil 
Surveys Reports Design 
101 Park Avenue New York 17, N. Y. 


BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kansas City, Mo. Phone 
P. O. Box 7088 DElmar 3-4375 


LUTZ AND MAY COMPANY 
Consulting Engineers 
Steam, Gas & Diesel Power Station 
Pumping Plants—Electric Systems 
Reports—Design—Appraisals 
1009 Baltimore 


Kansas City 6, Mo. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plant Consultations 
Design Reports 
Water Steam Utilization Plants 
Greenville South Carolina 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Design and Construction Supervision 
Mechanical e Electrical « Structural 
Sanitary « Chemical Labenstery 

Reading, 


New York 


Washington 


PIONEER SERVICE 


& ENGINEERING CO. 
Consulting and Design Engineers 
Purchasing 


Specialists in 
Financing, Accounting & Other Operations 


231 So. La Salle St. Chicago 4 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 8S. La Salle Street Hershey Building 
Chicago 4, Illinois Muscatine, Iowa 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 


Reports — Design 

Field Engineering 
Domestic and Foreign — 

74 New Montgomery St., San Francisco 5, Calif. 


Investigations — 
Procurement — 


FRANK C. REYNOLDS 
Registered Consulting Engineer 


Surveys, Reports, design and construction 
supervision of air conditioning, heating, 
ventilating, oil and gas burners & con- 


SWANSON, WRIGHT & CO. 
ENGINEERS LTD. 
Consulting Engineers 
Industrial and Process 
Forest Products os 
Reports, Specifications, Designs, Supervision 
2210 West 12th Ave., Vancouver 9, B.C, CEdar 1154 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial « Chemical 


Philadelphia 21, Pa. 


1200 N. Broad St. 


SANDERSON & PORTER 
ENGINEERS 
Design 


Construction 


New York New York 


WATER SERVICE LABORATORIES, 
INC. 
Specialists in Water Treatment 
for Corrosion Prevention 


Office: 
423 W. 126 St. New York 27, N. ¥, 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical « Mechanical « Structural 
Civil Thermodynamic « Architectural 
First National Bank Building 


Pittsburgh 22, Pennsyly: 


SARGENT & LUNDY 
Rogineers 


140 South Dearborn St. Chicago, Illinois 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 
80 Broad Street, New York 4 
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NATIONAL 
COVERAGE 


on request. 


The advertising rate is $25.00 per inch for all advertising ap- 


pearing on other than a contract basis. Contract rates quoted a 


An advertising inch is measured %” vertically on a column—3 
columns—30 inches to a page. 


Subject to Agency Commission. 
Send NEW ADS or Inquiries to Classified Adv .Div. of POWER, P. O. Box 12, New York 36, N. Y. for September issue closing August 10th 


EMPLOYMENT OPPORTUNITIES 


The Advertisements In this section Include all employment epportunities—executive, management, technical, selling, office, skilled. manual, ete. 


Positions Vacant Civil Service Opportunities Employment Agencies 
, Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 
DISPLAYED UNDISPLAYED 


per lise, line, 3 To figure advance payment 


Discount of 10% if full payment is made in advance for 4 con- 
secutive inse: 8. 

Not subject to Agency Commission. 


ELECTRICAL 


ENGINEERS 


STEAM POWER 
PLANTS 


Excellent positions as project engineers 
for men experienced in the design and 
engineering of steam electric power 
plants and power systems. 


These are permanent positions offering 
opportunity for advancement with an es- 
tablished, recognized firm serving the 
growing electrical utility industry. Many 
liberal employee benefits, including pen- 
sion plan. Please submit resume of educa- 
tion and experience. State age and salary 
requirements. All replies will be treated 
confidentially. 


J. B. Christerson 


SARGENT & LUNDY 
140 So. Dearborn Street 


Chicago 3, Illinois 


Chemical Engineers 
Mechanical Engineers 
Industrial Engineers 
Chemists 


Unlimited opportunities for advance- 
ment—applied science and engineering 
sales. Fast-growing service company 
offering chemical cleaning (boilers, 
lines, process equipment) to all phases 
of industry. tions through most 
of U. S. Car furnished after training 
program; retirement, vacation, insur- 
interesting, challenging 
wor 


DOWELL INCORPORATED 
P. O. Box 536 Tulsa, Okla. 
Subsidiary of 


THE DOW CHEMICAL 
COMPANY 
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engineers 


Plant Controls and Operation. 


with us soon. 


Write For Details To— 


4901 Stenton Avenue 


Leeds & Northrup Co. 


Has Attractive Offers Available For— 
ELECTRICAL ENGINEERS 


. with B.S. degree and at least 5 years’ experience in Electrical 
power Controls and Operations. 


MECHANICAL ENGINEERS 


. with B.S. degree and at least 5 years’ experience in Steam Power 


For over 50 years, Leeds & Northrup Company has been the world’s 
foremost manufacturer of power plant controls. 
If you would like to work in our Application Engineering Department 


with responsibility for engineering proven components into control sys- 
tems for solving new problems in the power field, then communicate 


These positions will require 25% of your time spent on field tests and 
problems analysis in the power industry. The remaining time will be 
spent in Philadelphia. These are permanent positions. 


THE SALARY IS OPEN AND THERE 
1S OPPORTUNITY FOR ADVANCEMENT 


Technical Employment Division 


LEEDS & NORTHRUP COMPANY 


Philadelphia 44, Pa. 


MECHANICAL 
PLANT BETTERMENT 
ENGINEERS 


M.E. GRAD. PREFERRED 
5-15 YRS. EXPERIENCE 


Operation and betterment of steam electric 
plants—Diesel experience helpful. Perma- 
nent position. 


Required by Operating Division of long es- 
tablished service and supervisory organization 
for large group of Electric Utilities located 
elevert Latin American countries. Some travel. 
Location New York. Usual employe benefits. 
Reply giving age, education, experience, per- 
sonal particulars and salary expected. 


AMERICAN & FOREIGN POWER 
COMPANY INC AND SUBSIDIARIES 


2 Rector Street, New York 6, New York 
21st Floor 


DI 4-4400 Ext 8494 


MECHANICAL ENGINEERS 
& DRAFTSMEN 


Two graduate, licensed Mechanical Engi- 
neers with at least 10 years experience 
in design and preparation of plans and 
specifications for Power Plants, Central 
Heating Plants, Steam Distribution Sys- 
tems and related Mechanical Engineering 
Projects. 

Two Engineering Draftsmen experienced 
in preparation of plans for Power Plants, 
Central Heating Plants & Steam Distribu- 
tion Systems and related Engineering 
Projects. 

P-1839 POWER 

330 W. 42 St. New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


in Southern California. 


STEAM POWER 
PLANT ENGINEER 


Are you a graduate mechanical engineer with ten years 
experience in the design and operation of steam plants? 


If you are familiar with the latest turbine-plant practice, 
you may qualify for a responsible position as one of our 
power-plant consultants at the Braun Engineering Center 


You will do preliminary engineering and make economic 
studies for new power station projects. You will work with 
our combustion engineering group on boiler design, heat 
balance, and combustion control, and with our instrument 
group on power station instrumentation. 


Your inquiry will be confidential. Please write to the head 
of our Personnel Department, Mr F B Stratford. 


C F Braun & Co 


ALHAMBRA CALIFORNIA 
ESTABLISHED 


Serving the industrial process industries, oil-refining, natural gas, 
chemical processing, ore-processing and power generation 


1909 


ELECTRIC UTILITY 
PERSONNEL 


@ CHIEF POWER SYSTEM ENGINEER 


@ CHIEF TRANSMISSION & 
DISTRIBUTION ENGINEER 


@ POWER PLANT SHIFT SUPERVISORS 
@ CONTROL ROOM OPERATORS 


... for a Utility in Central America, consisting 
of a new high pressure 30,000 KW Steam Power 
Plant, an existing 10,000 KW Diesel Power 
Plant, 170 miles Transmission Lines, and Dis- 
tribution Systems in one large city and 15 out- 
lying towns. Minimum 5 years’ experience. 
Good working conditions with initial contract 
for 2 years—with option for renewal. Work- 
ing knowledge of Spanish desirable, but not 
necessary. All applications will be acknowl- 
edged. In reply, state age, experience, educa- 
tion, salary expected, and availability date. 


P-2291, POWER 
Class Adv. Div. P.O. Box 12, NY 36, NY 


REPLIES (Box No.): Address to office nearest you 
c/o this publication, Classified Adv. Div. 
NEW YORK: P.O. Box 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 


Havey Machinery Maintenance graduate me- 
chanical engineer wanted for responsible posi- 
tion of maintenance and some construction su- 
pervision in an eastern manufacturing industry. 
Prefer some experience but will train. P-2373, 
Power. 


SELLING OPPORTUNITY OFFERED 


Manufacturer of surface condensers, feedwater 
heaters, oil heaters & coolers and pressure ves- 
sels, locat in New Jersey, requires additional 
sales representatives. Contacts in Power and 


Industrial Plants desirable. RW-1953, Power. 


SR. ELECTRICAL ENGINEER 


Foreign Employment 


For responsible staff p which involves 
planning and staff engineering of new elec- 
trical power generation plants utilizing steam 
or gas combustion turbines and related facil- 
ities for major oil installation in Saudi Arabia. 


Must be a graduate electrical engineer with 
proven supervisory ability with minimum ten 
years’ experience in planning, design and study 
of utilities systems, power generation, trans- 
mission, distribution and related work. Min- 
imum salary $1000 monthly plus allowances 
and generous benefits. 


Write outlining personal history and work ex- 
perience. Please include telephone number. 


Recruiting Supervisor, Box 181 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


UNIQUE POSITION IN 
CHEMICAL INDUSTRY 


Electrical Control and 
Power Design Engineer 
Graduate E.E.; 2-5 years pipemenes in design 
or maintenance. Responsible for integrated 


electrical design of new chemical plant facili- 
ties Write in confidence to: 


Mr. W. T. DURRETT, 
Director of Engineering 
Inorganic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
St. Louis 1, Missouri 


MECHANICAL 
ENGINEER 


Position open for a development engineer, 25 
to 30 years of age, with 1 to 3 years experi- 
ence on fan or blower design is wanted by this 
progressive, medium sized manufacturer of 
heating equipment; work involves combustion, 
heat transf and hydraulics; excellent op- 
portunity for right man. Write or apply in 
person to Personnel Director 


CLEAVER-BROOKS COMPANY 
326 East Keefe Avenue 
Milwaukee 12, Wisconsin 


YOUR ORGANIZATION 


portunities Section of POWER. 


Is it complete? Are you expand- 
ing it? Making Replacements? 
Naturally, you are anxious to secure the most suitable man or men available. You 


want men with the special training that will make them an asset to your organiza- 
tion. You can contact such men through an advertisement in the Employment Op- 
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POSITIONS WANTED 


Mechanical Engineer, College graduate, age 40, 
18 years experience in supervision, operation, 
and maintenance of steam electric power gener- 
ating plants. Desire siation superintendent or 
responsible position with utility or large indus- 
trial plant. PW-1656, Power. 


Assistant Power Engineer — seeks position as 
Chief Power Plant Engineer. Education includes 
finest technical training available. Experienced 
on high pressure—high tempercture boilers and 
turbo-generators up to 125,000 KW/143,750 KVA. 
Understand tests and personnel problems. Fa- 
miliar with both gas and pulverized fuel. Pres- 
ently employed in modern medium pressure— 
medium temperature plant. Age 32, married. 
Complete resume upon request. P-2027, Power. 


Mechanical Engineer, desires career position in 
utility field with future opportunity toward 
management, experienced, in power plant cper- 
ation, betterment engineering, start-up work, 
willing to travel and relocate for right position. 
PW-2190, Power. 


Mechanical Engineer—33, BSME 1949, married, 
registered. Six years broad experience in en- 
gineering, design and construction, mainly heat- 
ing and power. Four years operating experi- 
ence. Qualified for responsible position in above 
field. Organization must be expanding with op- 
portunity for professional growth. Return from 
overseas contract in near future. PW-2310, 
Power. 


Power Plant Foreman, available soon, license, 
experienced in all phases. Excellent record. 
Practical training and executive ability. Salary 
expected commensurate with responsibilities. 
PW-2314, Power. 


Area Manager for internationally known com- 
pany wants change. Masters Degree, 39, elec- 
tronics, machinery, control techniques, manage- 
ment and business ability. Present gross income 
$14,000. Overseas work will be considered. PW- 
2315, Business Week. 

Chief Engineer, age 35, technical education, 11 
years experience in all phases of operation and 
maintenance of steam electric power plants. 
PW-2351, Power. 


PART TIME WORK WANTED 


Sanitary Engineers offer design and consulting 
service water supply and treatment, sanitary 
and industrial waste disposal. PTWW-2317, 
Power. 


POWER * AUGUST 1956 


= 
1 
a 
1 
5 
a 
1 
H 
1 
H 
‘ 
1 
1 
a 
H 
|_| 


INDUSTRIAL SALES ENGINEER 


Opportunity to join the industrial sales engineer. 
ing group of Wisconsin Power and Light Company 


located in south central Wisconsin. Personable, 
aggressive man, age 20-40, is needed immediately 
for industrial sales work. Plenty of cpportunity to 


utilize your initiative, imagination and analytical 
ability in assisting industral enterprises with gas 
and electre power problems. 

Electrical engineering degree in recognized uni- 
versity necessary. 

Salaried position plus bonus, regular employee 
benefits included with better-than-average oppor- 
tunity to move into positions of even broader scope 
and more responsibility. No traveling required. 

Write stating qualifications in detail direct to: 

Personnel Department 
WISCONSIN POWER AND LIGHT COMPANY 
122 W. Washington Ave., Madison, Wis. 


SEARCHLIGHT SECTION 


UNDISPLAYED 


——RATES—— 
(Not Available for Equi 


EQUIPMENT - USED or RESALE. 


DISPLAYED 
Advertising) 


$1.65 « line, minimum $ lines. To Ggure advance 
payment count 5 average words as a line. 

Box Numbers count as one line. 

Discount of 10% if full payment is made in ad- 
vance for 4 consecutive insertions 


Send new ads or Inquiries to Classified Adv Div. 


The advertising rate is $17.90 per inch for all ad- 
vertising appearing on other than a contract basis. 
Contract rates quoted on request. 

An advertising inch Is measured %° vertically on 
one column, $ eolumns, 30 inches to a page. 


of POWER, P. 0. Box 12, New York 36, N. Y. 


TURBINE DESIGNER 


Graduate Mechanical Engineer or equivalent. 
Minimum 5 years experience all phases of high 
pressure, high speed auxiliary Steam Turbine 


Design. 
JUNIOR TURBINE DESIGNERS 


Please send resume of experience, personal his- 
tory and salary desired. All replies confidential. 
Write to: 


THE WHITON MACHINE CO. 
NEW LONDON, CONN. 


WANTED 
Steam Engine Generator Sets + Turbines « Con- 
densers * Generators + Boilers or Complete 
Power plants. 
PAUL OBERMAN 


1910 Delmar St. Louis, Mo. 


WANTED 


B&W boilers sectional header type. Also fire 
tube boilers. Write to: 
A. ROBERT GIBERT 
P.O. Box 2702 
Mexico City, D.F. MEXICO 


GET 2nd ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker ~ Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working, ie year. 


RELOCATE IN 
HOUSTON, TEXAS 


Aggressive petroleum refinery has open- 
ing for UTILITIES ENGINEER. Experience 
in power plant desirable. Duties to in- 
clude boiler and furnace combustion and 
efficiencies, steam, power and gas dis- 
tribution, cooling water control, etc. For 
application, write: 


©. BOX 5008 


HARRISBURG STATION 
HOUSTON 12, TEXAS 


WANTED 


3200 FT, 24" BELT CONVEYOR 
With supports and drive — Used or New — 
In one or two units. 


SOUL CLINIC INC. 
Calgary, Canada 


Prepare for 


REFRIGERATION LICENSE 
More than 300 multiple choice questions -* 
To exams. Many sketches. 96 pages 812” 

11”. Gend $3 to: 


W. D. TURNER 
44 West 63rd St., New York 23, New York 


BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h.p. 
Nation’s largest inventory. New & Used. 
WABASH POWER EQUIPMENT 
31 E. CONGRESS, CHICAGO 5, HA 7-4855 


MECHANICAL ENGINEER 


Exceptional chance for rapid advancement for 
a man not over 45 years old with experience 
in design of steam turbines or similar centri- 
fugal machinery in design department of well 
established, nationally known, central New 
England manufacturing company. Pension plan 
and other benefits. Write giving experience, 
qualifications, references and personal data. 
Address 


P-2192, POWER 
Classified Advertising Division 
P.O. Box 12, New York 36, N. Y. 


Turbogenerators & boilers 
Diesel generator units 
Mercury arc rectifiers 
Sub station equipment 


OHIO POWER MACHINERY CO. 
13661 Euclid Ave. Cleveland 12, Ohio 


POWER EQUIPMENT 
GEAR REDUCERS 
400 RT, 19 HP @ 720 
i—Palmer Bee Herringbone Size RDI4 27.9 
HP @ 1720 Ratio 36.723 
Size RDI7 42.7 


Bee R.A. Herrin 
HP @ 1720 Ratio 31. 
Size 9DA 49 HP @ 1750 
atio 
GEARMOTORS 
8—i5 HP, 3 Ph, 220/440 v, G.E. Parallel, 234 


1—20 HP, 3 Ph, 220 v, King Motorized Parallel, 


1—25 HP, 3 Ph, 440 v, Westinghouse, 230 RPM, 

TEFC 

ARIABLE SPEED DRIVES 

7—7' Hee 3 Ph, 220/440 v, Reeves 

Size 6000F -12, "1740 to 580 RPM. 

ROTHMAN EQUIPMENT CO. 
146 N. 3rd St. Phila. 6, Pa. 
‘MArket 7-1963 


NEW 8" ANGLE VALVES 


Steel, Soaged. 150 Ib. pressure. Just acquired from 
Government surplus. 


The Boston Metals Co. 
313 E. BALTIMORE STREET 
Baltimore 2, Md.—Lexington 9-1900 


When 


Answering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 


DIESEL SALES & SERVICE 
Complete Switehboard Design & Construction 
GENERATORS—GAS OR DIESEL 
USED & REBUILT EQUIPMENT 
UNIVERSAL POWER ENGINEERING CO. 


\ 217 Colden St., Jersey City, N. J. J 
: DElaware 2-83 


ROTARY CONVERTERS 


2—1500 KW—G.E. Synchronous (Steel 
Frame), type HCC, form P, Serials 
5227022 and 24, volts DC 600; AC end 
3/60/440/720 RPM. With: 2-sets of 
3—525 KVA—G.E. transformers, type 
ABJ, form F, 1 ph., 60 cy., 13800/445 
volts, Air Press. 1 oz. 

Complete on original foundation. 
Priced low, before removal. 


JARRAP CORPORATION 
2416 Richmond St., Phila. 25, Pa. 
GA. 6-8227 & 6-2680 


MICARTA 


30 pes, Micarta Sheet—%"—grade 200—24”"x24"— 
% price. 


GRAPHITE BRUSHES 
190 pes—Graphite Brushes—National—#s 7C—39— 
255 and 259—% price. 
ALTOONA RAIL AND MACHINERY Co. 
1116 Twelfth St., Altoona, Pennsylvania 


SPOT WELDING CONTROL 


Complete with 150 KVA Transf. 550/440- 
12.22/6.05 Volts CR-7503 Thyratron Control— 
Timer—Relays—switches—etc. 
J. L. HEMPHILL & CO. 
1603 54th St., No. Bergen, N. J. 
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SEARCHLIGHT SECTION 


BELYEA RE-NU-BILT 
LARGE ELEC. POWER EQUIPMENT 
SELECTED STOCK ITEMS 


RE-NU-BILT—GUARANTEED—-RE-NU-BILT 
COMBINATION MILL DRIVES -— 15/2500 HP 
D.C. MOTORS WITH M.G. SETS & CONTROLS 


Qu. MAKE TYPE VOLTS R.P.M, 

1—2200 HP G.E. MCF-12 600 400/500 
22001KW G.E. yn. 2300/4600 

1—1250 HP G.E. MCF 0 600/750 
1000 KW G.E. = Syn. 2300/4600 

1—1000 HP MUCF-8 350/700 
1 KW G.E. yn. 2300/4160 120 

1— 200 HP G.E. CD-1650Z 250 500/1500 

KW Whse. Syn. 1 


ALSO MANY OTHER COMBINATIONS 


A. C. MOTORS—3 Ph. 60 Cy. 


SLIP RING 
Qu. H.P. Make Type Volts Speed 
1500 G.E. 6600 257 
1500 G.E. MT 0 1187 
1100 G.E. M 2300 720 
1000 A.C. Mill 2300 2 
800 G.E. T 2300 
750 G.E. MT-573 2200 1190 
700 Al. Ch. 2300 
500 Whse. 550 
400 Whse. CW-960A 440 1176 
1 400 Whase. 440 
400 Whse. CW-1218 200 
350 G.E. IM-17A 440/2200 720 
250 G.E. MT-424¥ 4000 
250 A.C. 550 600 
200 G.E. IM 2200 580 
1 150 Whee. 2300 435 
2 125 A.C, ANY 440 865 
SQUIRREL CAGE 
1 800 G.E. KT- as 2200 1180 
2 650 G.E. FT-559BY 440 3570 
2 450 Whse. CS-1420 2300/4150 354 
1 400 G.E. 1E-15B 2300 1165 
1 400 G.E. 1K 2200 500 
1 200 G.E. IK-17 440 580 
3 200 G.E. KT-557 440 1800 
1 150 Whase. cs 440 580 
SYNCHRONOUS 
1 7000 GE ATI 240/6600 600 
1 4350 c.W. SL 1800/6900 514 
2 1750 G.E. ATI 2300 3600 
1 1750 G.E. Ts 
2 2000 Whse. 2300 120 
1 1100 G.E. ATI 2300/4600 
2 500 G.E. TS-7567 2200 
1 450 Whee. 2200 450 


M-G SETS—3 PH. 66 CY. 


oc AC 
Qu. K.W. Make RPM Volts Volts 
1 3000(3U) G.E. 600 
2000/2400 GE. 450 250/300 2300/4600 
2000 G.E. 500-25cg 660 11000 
000 G.E. 514 00 +4600/2300 
L 1750/2100 G.E. 514 250/300 4800/2400 
1500 G.EB. 720 600 6600/13200 
1500 G.E. 514 250 2300/4600 
1250 Whse. 72 
1000 G.E. 900 260 6600 
750 Whse. 900 250 
750 G.E. 720 125/250 wes 
500 Whse. 900 125/250 
150 Whee. 1200 0 
150 Whse, 1200 275 2300 


WELDING M.G. SET 


Gen. Elec.—1100 Kva—0.7 p.f.—2300/4600 V. we 
Generator with 1750 Kva—.8 p.f.—2300 vs 
motor complete with exciter set and contro! 


TRANSFORMERS 

Qu. KVA Make Type Ph 

3000 OISC 3 83000x2400/4160 
345 


2500 3 00x13800 

2500 Fur. 3 13800x147/113 
500 Kuhl 1 138 

333 G.E. HS 1 17200x2400x4160Y 
333 G.E. HSWR 1 2300/4000x230/460 
333 1 13200x2530x4350Y 
200 Whee. OISC 1 13200x120/240 


FREQUENCY CHANGER SETS 
Qu. KW Make Freq. Voltages 
2 2500 G.E. 25/62. 100/23 
1 1000 G.E. 25/58. i400/3300 
1 500 AL Ch. 25/60 11000/2300 


TURBO GENERATORS 


Qu. KW Make age 

1 4000 G.E. Condensing 425 — 750 F.T. 
Surface 5760/3360) 
4000 V Direct con exciter. 

1 1500 Whse. Auto extraction 190 lbs. — 
6 60 lb. extraction 


$/60/240 Div. conn. 
1 1000 Moore Auto-Ext. Cond 


8. P. 5/20 Tbs. G.B.P., 
3/60. 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 


FOR SALE 


A.C. & D.C. DIESEL 
GENERATOR SETS 


A.C. SETS 


(3) 200 KW G.M. model 8-268A—8 cyl.—air 
starting—64 x 7—heat exchanger cooled— 
driving generator—200 KW 440/ 
3/60—1200 RPM—with direct connected ex- 
citer and complete with panel board for gen- 
erator, engine starting air compressor and 
starting air tanks. Reconditioned by U.S. 
Navy. aaa in excellent condition. Price on 
reques' 
(1) 125 K.V.A. — 100 KW — 480/3/60 — 1200 
and fan belt assembly. All set 
pre-fab sub-base. Engine model 
HP—1200 RPM—2#822541— 
engine lon Electric start. 
RA 100 KW—480/3/60— 
120 RPM Frame 20D—drip-proof con- 
struction—120 volt DC excitation. RECENTLY 
FROM. NAVY SHIP—good condition 


{60) NEW AND TEST RUN ONLY—BUILT 1953 
20 KW—120/208—3 phase 60 cycle 1800 RPM 
4-wire ball-bearing E.M. generators with volt- 
age regulator. Excitation 0.75 KW—62.5 volts 
—12 amps. ENGINE: Sheppard Model 6D— 
4% x 5—3 cyl.—radiator cooled—212.8 cu. 
inch displacement-—self-contained fuel tank— 
steel |-Beam base—12 volt heavy duty starter. 
5000 to 8000 ft. Above 

per 1000 ft. BARGAIN 
PRICE 00 


D.C. SETS 


KW—120 volt DC—Sheppard model 12— 
6 cyl—4 x 6—50 HP at 1200 RPM—continu- 
ous full load rating—radiator cooled—built to 
ABS & AIEE 245—class A insulation—elec- 
tric starting. GENERATOR: 30 KW—120 volts 
DC—250 amps—shunt wound—40° rise. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
Baltimore 2, Md.—Lexington 9-1900 


TRANSFORMERS 


SPECIAL. PURCHASE 


five carloads 
13800 volt transformers 
sizes 25 KVA to 250 KVA 
new and slightly used 


What can you use? 
Write for list and prices 


Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair service on 
all makes of transformers 


THE ELECTRIC SERVICE CO. 
5318 Hetzel St. 
Cincinnati 27, Ohio 


40 Years’ Dependable Service 


elt Conveying Equipment-—Like New 
250 Scotch Marine Boiler—EXCELLENT 
375 KVA Generator D/C to Skinner Unafiow 
6’x60’ Rotary Dryer & Motor & Drive 
2—78"x20’ HRT Boilers—hardly used 
50 & 15 HP Package Type Gas Boilers 
40 HP E. City 100# Oil Fired Boiler 
1200 HP Slow Speed Slip Rg. Motor 
H. & P., 6719 Etzel, St. Louis 14, Mo. 


FOR SALE 


15,000 - KW. RECTIFIERS 


In Units of 1500-KW., and 3000-KW., Each. 
13,800 Volts A.C.: 600-Volts D.C. 


Complete with breakers and All Control Equipment. 


NEW IN 1950 


For Further Information Contact: 


CHARLES WEAVER 
19701 James Couzens Highway, Detroit 35, Michigan. 
Telephone: Broadway 3-1901. 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


TURBO-GENERATORS 


Auto. Extraction—154—New 

i—1000 KW 480 volts—2252 
Auto. Extraction—20+ 

1— 400 KW—550 volts—400# Condensing 
Auto. Extraetion—20/50# New 1948 

i— 300 KW—480 volts—210# Condensing 
Auto. Extraction—40# 


250 KW—240 
10/12# Back pressure 
TRANSFORMERS 
3—15,000 KVA—132,000Y—13,800 volts 
3— 8,333 KVA—66,000/38,000/11,900/6800 volts 
667 KVA—6900/13,800—2300 volts 
HEATER 
1—120,0004 Deaerating Heater—Tray Type 


A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass: 


THE BUYERS MUST BE SATISFIED—-ALWAYS 


DIESEL ENGINES — POWER MACHINERY 
100 KW to 1500 KW 


Diesel Generator Sets * Stationary ° 


Portable * Mobile Motors and Generators 


A. G. SCHOONMAKER R COMPANY, INC. 


MAIN OFFICE: Bex Sausalite, Calif. 
Sausalite 1 


Church oaks N. Y. 7, N. Y. 
Digby 9-4 
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SEARCHLIGHT SECTION 


OUTSTANDING VALUE! | [Thousands of Motors 2 Generators 


q 0 EVERY MACHINE COVERED BY 
THE WAGNER GUARANTEE 


D. C. MOTORS A. C. MOTORS — 60 CYCLE 
Type s v Speed 


q 
Allis Ch. 
G.E. 
GE. 
Whse. 
Allis Ch. 


Whee. 
(1) ONLY 1250 KVA 4600/2300 VOLT 3 5 aes E-146 2 1150 Marathon (2) 
PHASE 60 CYCLE 720 RPM WESTINGHOUSE 350 


SYNC. A.C. GENERATOR—80% PF—S.O. io Reliance.» 

6P455 WITH DIRECT CONNECTED 10 KW 

EXCITER—ENGINE MODEL 16-567 ELECTRO- MOTOR-GENERATOR a 

MOTIVE DIV. G.M. Gon. 22007449 Ac 
G.E. converter 


Gen. Elec.* 
Whae.* 


Inspection In Detroit 


Just purchased from General Motors, Detroit, 

Diese! Engine Division, where it was used as 175 
stand-by generator only! No expense was GE 2200/440 AC 
spared to keep it in “like-new” condition. At Whse. 220/440 AC 
specific periods, without regard to wear, z Whse. 

parts such as pistons, liners, rings, etc. were 
replaced. And the unit has been insured to the 
strict standards of the Hartford Insurance Co. 
Generator was used on afternoon shift only 
and was never run around-the-clock. Spare 
parts included (1) factory reconditioned blow- 
er (1) extra blower; and a quantity of new 
pistons, liners, heads, bearings, etc. Unit com- 
plete with Westinghouse oil circuit breaker— 
15000 volts—type F-124—600 amps.—60 cycle 
—soienoid operated—mounted in drawer-type 
cubicle 20° wide—4444" deep—88” high. 
Motor operated rheostats. , now from this tremendous stock of excellent 


PRICED TO SELL IMMEDIATELY a & DC... all sizes and types up to 


Also Located Same Plant 
(1) 12-567 1000 HP diesel engine made by a HECK WITH 
GM Electro-Motive Div.—driving 850 KW 550 Cc 
volt DC generator at 720 RPM. if you need 
DC, here it is! Same outstanding condition ' WAGNER FIRST! 
as 1250 KVA unit detailed above. c 


THE BOSTON METALS CO. 


FREE . .. Wagner Motor-Gram pub- 
313 E. BALTIMORE STREET lished four times a year... contains 


BALTIMORE 2, MD. — LE 9-1900 \ complete stock list and “bargain 1435 W. RANDOLPH ST 
corner” specials ... send for latest CHICAGO 7, ILLINOIS” 


Rebuilt 
1-so00 xva Turso cenera-| | HEMPHILL Guaranteed EQUIPMENT 


TOR, Condensing, 400 PSI. 
1—200 KW MG SET, 250 Volts va Type Phase Voltages 


SPECIALS 


TRANSFORMERS—60 CYCLE SQUIRREL CAGE 

Speed Volts 
1200 A 220/440 
1800 -4458 440 
1160 cs 40 
1770 440 
720 KT-562 440 
1790 . 


MOTOR GENERATOR SETS 


4600-120/240 

4150Y.220/440 

2400-4800/8320Y- 
120/ 


2300 /4600-230/460 
13800/12420/4600- 


1 
3 
1 
1 
1 
7800/15600- 
1 
1 
1 
1 


DC, 2300/3/60. 


1—2200 CFM. IR. COMPRES- 
SOR Type XPV, 110 PSI 


1—700 HP Ideal Syn. Motor 
4150/2400, 514 RPM & panel. 


4160-240/48 

2400/4160¥ -240/480 

2400 /4800-120/240 

Pyranol 1 2400/4160Y-120/240 

Maloney KL 2400/4160¥-120/240 
B ce) I L E R Ss SYNCHRONOUS MOTORS 

2—300 HP KEWANEE, 125 PSI. haa 


Ts 2300 2300/4160¥ 
2—150 HP A WATER 2300 D.C. 230 VOLT MOTORS 
TUBE, 160 PS. 


220/440. 
2200 
1—250 HP B&W, “a PSI. 
2—4’ x 135’ STEEL STACKS. 
1—70,000 LB. HEINE, 400 PSI. 


HEAT & POWER CO., INC. 


60 E. 42nd St., New York 17, N. Y. 


Murray Hill 7-5280 
(Machinery & Equipment Merchants) 


220/440 V. 
220/440 V. 


wis 


iz} 
= 


Type 
CDM 85 


HR 
Mill 
SLIP RING MOTORS 


© 


. HOIST MOTORS 


20 


FOR POWER 


1603 54th STREET NORTH BERGEN, N. J 
PHONE NEW YORK LONGACRE 5 3227 


2300 
2400/4150 


NEW JERSE NION 
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| 
75 Cr. Wh. 151-H Slipring 2300 600 
150 SK-184 Sq. Cage 2200 3600 
100 = Reliance 651-T Slipring 2200 450 
100 Reliance 651-T Sq. Cage 4000 1800 
75 ¥F. Morse b.b. DH-140 Synch. 480 400 
Sq. Cage 2200 514 i 
Sq. Cage 2200 3600 
Sq. Cage 2200 1800 
Slipring 2200/440 600 
1750 300 G.E. Sq. Cage 440 900 sua 
1600 300 Whase. Synch. 440 1200 
300 Gen. Elec. Slipring 220/440 1200 
ut V. 300 G.E. Slipring 440 450 
lo DC 250 G.E. Slipring 440 1800 eee 
0 DC 250 G.E. Sa. Cage  2200/440 1200 
Dc 250 Gen. Elec. Sq. Cage 440 3600 
5 DC 250 G.E. Slipring 220/440 720 
5 DC 250 Gen. Elec. Synch. 220/440 450 
Sa. ca 330,” 
. Cage 
Synch. 220/440 900 
b.b. Slipring 2200/440 720 el 
. (2) Slipring 2200 514 
nee b.b. Sq. Cage 220/440 1800 
Ch. Slipring 440 450 oe 
Elec. Sq. Cage 220/440 720 2: 
is Syneh. 220/440 1200 
(2) Synch. 220/440 720 
fachy. Synch. 220/440 360 
q Slipring 2200/4406 720 
(4) Slipring 2200/440 600 
(2) Sq. Cage  2200/440 720 
le. TEFC Sq. Cage 2200/440 720 
Elec. Slipring 440 600 Fae, 
TEFC Sq. Cage 220/440 3600 
Slipring 4000/2200 900 
le (2) Sq. Cage 2200 900 
Slipring 220/440 450 
Wagner 
P 28009 
issue, 
a 
> 
0 
Volts 
Speed DC AC 
1200 125 220 v. Syn. 
1800 480 v. 8.C. 
1200 250 480 V. Syn. 
600 125 220/440 fae 
00 2300/4160Y S.R. 
30 700 CM 
35 860 RC 
75 900 WP 
125 1700 RC tS 
150 900 WP 
Qu HP Type Speed Volts pea. 
15 G.E. 900 MT-542 440 1 35 MTC 565 440 ae 
25 G.E. 900 MT.526 440 2 399 ITC-5017 600 440 
69 Ideal 900 AV 220 : 
150 West. 900 2300 | 
150 Allis-Ch. 1800 AY RW 2300 
200 West. 514 cw 440 
0 est. 1 
3.2.2.7 
: 
255 
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tion by App diate Delivery. 


SPECIAL OFFERING: 10,000-KW., 6. E. 
CONDENSING TURBINE-GENERATOR: 


Good for 400#psig., 650°F.TT., With Changes. Complete with all Accessories: 2-pass, 15000-sq. 
ft., Surface Condenser, Switchboard, 85-KW. Direct Connected Exciter, 3/60/13800-Voits. Inspec- 


For Complete data Address: 


CHARLES WEAVER 


19701 James Couzens Highway, Detroit 35, Mich. Telephone: Broadway 3-1901. 


60 EAST 42nd STREET 


3000 KVA POWER PLANT 


5000 KVA Westinghouse Condensing Turbine, 400 PSI, 3600 RPM 
3/60/2400/4150 Generator, 6300 sq. ft. surface Condenser, 
1000 HP Heine Water Tube Boiler 400 PSI, complete with water 
walls, superheater, pulverizers and all accessories,—on foundations. 
WILL SELL INDIVIDUAL UNITS 
-OR- 
COMPLETE PLANT 


HEAT & POWER CO., INC. 


MURRAY HILL 7-5280 


NEW YORK 17, N. Y. 


4 
O 2 O 
95 CFM 1500 PSI 6%-37%x1I%x7_ Chicago TCB3 
138 CFM 100 PSI 7x7 Ingersoll ESI 
234 CFM 100 PSI 9x9x9 Chicago St. (new) 
268 CFM 500 PSI 10-442x10 Ingersoll XOB 
343 CFM 500 PS! {1-5x!3 Worth. (new frame) 
464 CFM 100 PSI {2xt! Gardner RX 
478 CFM 100 PSI 11'/2x7x7 Worthington YB2 
552 CFM 100 PSI 13-8xi2 Ingersoll XRB 
593 CFM 100 PSI 13'/2-8x8 Ingersoll XRE2 
676 CFM 100 PSI 15-9/4x12 Ingersoll XRB 
640 CFM 100 PSI 16-10x!0 Pennsylvania DE2 
877 CFM 100 PSI 17-10/2x14 Ingersoll XRB 
1665 CFM 42 PSI 16-16x10 Ingersoll XREI 
1723 CFM 110 PSI 140 Ibs. st Ingersoll XPV 
Portables—Worthington 60 to 600 CFM 


NEW 25 CYCLE — MOTORS 
AT LONG DISCOUNTS 


Qu. HP Make Phase Voits 
16% 110/220 SL. 


w 
Wag. 110/220 65X 425 
1 Whse. 220/440 = SL. 145 425 
Whase. 220/440 SL. 186 425 
Whee. 550 BB 186 425 
G.E. 220 17 425 
1 L.A.splash 550 BB 224 450 
1 Whee. 220/440 FX224 450 
7 %2  L.A.splash 550 BR FX225 
3 L.A.splash 550 BB FX254 
5 L.A.splash 550 BB FX284 450 
3 10 LA. XP 220/440 JEX364 450 
15 G.E. used 220/440 365 450 
1 25 Rel. XP 220/440 405 450 


80—1% KVA, Line Material, Dry tpe, ayn Syren 
to 120/240 volt secundary with teps, 
phase, 


cle 
3—250 KVA, 1 Electric, OISC, 2300 volt 
femmary. 460/230/115 volt secondary, 1 phase, 


cycle 
6—500 KVA, Westinghouse, OISC, 2800 volt pri- 
mary, 460/230 volt secondary, 1 phase, 60 cycle. 


BENSON-WILIMZIG, INC. 
1704 N. 8th St., St. Louis 6, Mo. 
Phone GArfield 1-4290 


DIESEL GENERATOR SETS 


1—720 HP Fairbanks Morse Model 33, 5 
cyl. 257 RPM, 580 KVA F-M 3/60/ 
2400 V generator. 

1—560 HP Fairbanks Morse Model 33, 4 
cyl. 257 RPM, 470 KVA F-M 3/60/ 
2400 V generator. 

1—750 HP Superior 8 cyl. 400 RPM, 500 
KW Elec. Mchy. 3/60/2400 V gener- 
ator and auxiliaries. 

1—400 HP Superior 4 cyl. 400 RPM Model 
VDSE, 250 KW, 3/60/2400 V. 


MISSISSIPPI VALLEY EQUIPMENT CO. 


TURBO-GENERATORS 
2500 KW G.E. Non-C. 3/60/2400/4160 V 
3600 RPM 185 PSIG 30¢ BP 
1000 KW G.E. Cond. Extr. 3/60/480 V 
3600 RPM 225 PSIG 20% extr. 
1—32000¢ B & W BOILER 160 PSIG type 
FM Integral furnace—oil fired—1945 
Full line power equipment. 


BREW, WOLTMAN & CO., INC. 
50 Church St., New York 7, N. Y. 


507 Locust St. e@ St. Louis 1, Mo. 


FOR RATES OR INFORMATION 
About Classified Advertising 


Contact The McGraw-Hill 
Office Nearest You. 


ATLANTA 
1321 Rhodes-Haverty Bldg. 
WaAlnut 5778 
M. MILLER 


BOSTON, 16 
350 Park Square 
Hubbard 2-7160 
H. J. SWEGER Jr. 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
1825 Yorktown Rd. 
Clifton Village, Apt. 2 
REdwood 1-3238 
G. MILLER 


CLEVELAND,15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower 
Main & Akard Sts. 
PRospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 

W. STONE 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 
H. L. KEELER 
NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
R. LAWLESS 
W. SULLIVAN 
D. COSTER 
R. HATHAWAY 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
MINGLE 
H. BOZARTH 
ST. LOUIS, 8 
3615 Olive St. 
JEffeson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
R. ALCORN 


ATLANTIC 


REWINDING — REBUILDING 


RECONDITIONING 
ALL TYPES TRANSFORMERS 


5143 N. 2nd ST., PHILA. 20, PA. 


TRANSFORMER COMPANY 


FOR SALE 


Phase Changers — Dry and Wet Transformers— 


and All Auxiliary Equipment 
We Buy, Sell or Rent 


CONSULT US FIRST 
FOR YOUR 
TRANSFORMER NEEDS 


Michigan 4-6963 
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SLIP RING : SLIP RING so 
MOTORS MOTORS MOTORS HP 
3 Phase, 60 Cycle, 220 or 440 Volts 250° West SK-220  450/ 
¢ Crane & Hoist Service 3 Phase, 60 Cycle, 220 or 440 Volts = 
Hp. ‘MAKE. TYPE” Phase, 220 or 460 Volts (*2300 Volts or Higher) 
2000 *G.E. MT H.P. MAKE TYPE SPEED H.P. MAKE TYPE SPEED 175 G.E. ELC 
1500 *Westg. CW 80 G.E. MTC-55 600 1250 *Al-Ch ANX 3600 100—Sts«@G@_E. MPC 
1200 *AI-Ch ANT 1800 75 wets. C1-756A 600 1200 *Al-Ch ARW 1200 100 G.E. RC-34 
1000 *Westg. 50 Westg. -334 750 *Westg. cs 900 100 RC-19 
700 *AI-C ANY 720 50 GE. HIC-TENV 500 *AI-C ARW 3600 100/150 G.E. MCF 
600 *G.E. MT 450 35 G.E. MTC- 600 500 *G.E. KT569S 900 50 Cr. Wh. CMC 700/1100 
500 Westg. cw 600 20 Westg. Cc 1200 500 s«G-E.. KT-424 450 50 G.E. DLC-204 
500 West. cw 350 it Westg. C1-E464 900 400 KT-424 720 35 Westg.  SK-150  350/1000 
300 G.E. IM-17B 600 10 P&H BW-6 1800 250 Westg. CS-Tefe 1800 30 Cr. Wh. CCM-504 
250 *G.E. 450 5 P&H  BW-6 1200 250 1800 30/40 G.E. CD-115 500/1500 
200 = Westg cw 900 5 N. West. WRC 1200 250 *L-Ailis OEX-148 720 25 G.E. RC-32 
200 Ge. iM 600 3 G.E. MTC-5944 900 250 “Ge. 1K 25 Wests. SK-133 
: 20/25 Westg. SK-I5iL 250/1000 
200 Wests. *CW-950A PUNCH PRESS 250 Wests. stare $8.10, 
Mr. MOTORS 200 *G.E. 1K-13B 1800 
150 *Wagner RS-131 900 NEW—3 /60/220-440 volt 200 G.E. KT-564 900 M.G. SETS 
150 Westg. cw 450 High Torque—Hi Slip 200 Al-Ch ARWWT 600 
125 G.E. IM-I5A 600 Pp 150 1E-13B 1200 K.W. MAKE A.C. 
100 IM-13A 1800 AKE TYPE SPEED 150 *Ai-Ch AN-30F 1200 1250° Wests. 6600/4160 
100 MTC-5546 900 75 = Fr. Morse QFZK 1065 150 G.E. 1K 900 1000 12, 
100 1-M 720 60 Westg. CS-752 1060 150 *West cs 600 500 Westg. 2300 27 
100 «GE. IM 600 40 Reliance AA-B-50) 1635 125 *Westg.  CS-771 Sppf 1800 Westg. 2 
100 IM-15A 450 1080 125 *AI-C AR 1800 400 ALC. 120/240 
75 G.E. MT-347 1200 30 agner 444 1080 125 _Al-Ch AR-226 CS 1800 200~=«G..E.. 
75 M 1200 25 Reliance AA-C-504 1100 125 *Reliance AA 6085 900 200 «Wests. 2300/4000 250/275 
75 ~=—s Al-Ch ARY-223C 1200 100 estg. CS 5078 TEFC 3600 200 Ridgeway 2300 2 
75 ~—s«G«.E. MT-356 900 LATE 100 *Westg. cs 1800 170 220 12 
75 Al-Gh ANY-26F 900 P 100 *G.E. FT-542Z 1800 150 «GE. 2300 125/250 
75 AI-Ch ARY 720 AMPS BAS LT 100 FTRP-543 1800 1500 ALC. 2300 
IM 600 7500/3750 Prod. 220/440 100 *Westg. CS-760D 1200 150 Westg. 2300 125/250 
60 Al-Ch ARY 1200 2000/1000 Shandy. 6/12-220/440 1n0 G.E. KT-553 1200 150 G.E. 440 
60 MT-546 1200 1500/750 Cha 12/24-220/440 1000S GE 1K 1200 125 Cr.Wh. 4160 
60 GE. *MT-536 1200 1500/750 Chandy. 6/12-220/440 100 Al-Ch AW -230 1200 100 G.E. 2300 
60 *Westg. CW-762C 900 1000/500 Chandy. 12/24-220/440 75 ~—Al-Ch KF-445S 3600 100 Al-Ch 2300 
30 *A-Ch ARY-220-BS 1800 75 G.E. KF-445Z 3600 100 440 


BOILER FEED PUMPS 
STEAM TURBINE DRIVEN 


37 Years Dependable Service 


Driving forced draft blowers—capacities rang- 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 to 575#, back 
pressure 107. 

Will sell turbines separately if desired. Price 
reasonable. 

Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 


GPM TFH Stage Mfg. SLIP RING MOTORS 3-Ph., 60 Cy. A. C. GENERATORS 
be a 
200 1375 6 Ingersoll R. (2) 500-2300 G.E. 450 1225 kva 60 rpm, 220/440 V.. GE 
200 850 2 Weinman (2) 450 440 Whie. 514 1—200 kva, 720 rpm 2200/440 V., G. , E. (Ball) 
190 1320 4 De Laval. {00 4000/2300 Whee. 450 1—187 kva, 
a oe by (hotet bog 2—2000 amp. GG E., 3 pole, 600 V. 
MOTOR DRIVEN 00 rd ‘oa ) sone 2—1600 amp. ITE, 3 pole, 600 V. 
250/440 6—FKR-155-28, 600 amp., 15.000 V. G.E. 
GPM TFH Stage Mfg. 330 40/220 Whee. 300 1—400 Amp., Condit, 3P, 25 KV outdoor 
740 2250 5 Worth. 1—400 Amp.. R. Smith, 3P, 7.5 KV outdoor 
700 1550 Worth D. C. MOTORS 
295 10/23 G.E. (hoist) 600 c. 
675 1100 LeCourtenay 20 40/220 Whse. 514 H.P. Volts Make Type Speed 
500 1050 5 Worth. (3) + y; : 
150(2) 440/220 G.E. 720 225 230 Whse. 2870 
100 1150 ou! 150 200/440 G.E. 600 150 230 El. Dyn. Bore. 600 
UNDERWRITERS FIRE PUMP 1359900 ‘GENERATOR sets 
SYNCHRONOUS MOTORS 3-Ph 60 Cy. Input V., Motor Output V.. 
GPM TFH Stage Mfg. H.P. Make Type R.P.M. KW Make AC T 
mo e. 3 Syn, 
750 Allis Chal. (2) 350 440/220 El. Machy. Syn. 1200 15 GE. 220/440 Syn. 
2 2 yn. 
250  2200/440 GE. TS 720 125 ‘E. 440/220 Syn. 250/125 
MOTOR DRIVEN SAND PUMPS 250 440/22 Whee. HR 277 100 Al. Ch. 220/440 sa. Ca. Saesize 
American Manganese 10” 250 440/220 G.E. ATI 600 65 2200/440 Sq. C 250 
Allen-Shaffer-Hoff 14” 125 440/220 Whse. 400 “TRANSFORMERS 60 Cy. 
CA CAGE Moroks 1—1000 kva, Whse., 13,800—2300 V.. ph.. New 
(4) size 3-4 850 R.P.M., (0% pressure, 240 500 200/4000 sc 1800 3—333 kva, Mol. 13,800—2300 V. 
C.F.M.; 860 R.P.M., 180 C.F.M., when used as 400 2300/4000 Whse cs 720 3—333 kva, G.E., 0 
: Vacuum Pump. 409 2300/4000 G.E. K 1800 2—300 kva, . ee 4150—240 V., 3 ph.. Pyr. 
or w a, 
by Quaker 250 300 Whe. 300 | 3100 kva, Ai. Ch., 2400—480/240 V. 
This is only a partial listing of pumps carried in 22542) 300/440 G.E. KT 1200 only partial listing 
and power juip on 
avs, write and tell us what you 2300 STEP N LL & co. 
PHILADELPHIA TRANSFORMER CO. 150 HARRY J. RICE, Pres. 
Box 566 Dalton, Pa. 150 oton saa KT 600 625 ADAMS ST., HOBOKEN 2, N. J. 
° 
FOR SALE 1—2500-KVA., WEST., 4001, 750° FTT., 
18 NEW TURBINES 28" VACUUM, GENERATOR, 3/60/2300-V 
4 horizontal, 14 vertical, Westinghouse 


Complete in every respect 
1—1875-KVA., G.E., 4402, 750°FTT, 28" 
VACUUM, 3/60/2300-V. 


Excellent Condition and Complete 
Both Priced Right. 


CHARLES WEAVER 


19701 James Couzens Highway Detroit 35, Michigan 
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CAGO Electric Ca. 1320 WEST CERMAK RD, CHICAGO 8, ILL. 
See 
257 
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TVA’s Shawnee Steam Plant 


How to burn 600 tons 
of coal in one hour 


A typical example of B. F. Goodrich improvement in rubber 


— is one of the nation’s biggest 
power plants. Coal that goes into 
it could furnish electric power for a 
city the size of Detroit. There's a net- 
work of nearly three miles of B. F. 
Goodrich conveyor belts running in 
four different directions. One goes over 
towers 50 feet high, over a road and a 
river channel; others tunnel under- 
ground. They carry 14,000 tons a day 
into the plant. 

One belt half a mile long, running 
from the river into the plant, would 
once have been a terrific problem. But 
B. F. Goodrich had made these big 
systems practical by developing the cord 


260 


belt. Cords running lengthwise, buried 
in the rubber, add so much strength 
that a single belt can travel distances 
once considered impossible. It’s flexible 
too, and stands crashing blows from 
heavy lumps or sharp edges that would 
gouge or break many ordinary belts. 

All of the other belts have other 
B. F. Goodrich improvements too, 
brought by better manufacturing meth- 
ods—such as making belts under uni- 
form tension, so that all fibers work 
together; seamless plies to avoid weak 
spots; cushioned edges for longer wear; 
patented layers called “breakers” to 
stand hard blows; mildew treatment to 


protect fabric. All these improvements 
and many others help cut costs through 
better performance. 

Call your B. F. Goodrich distributor 
for more information about any kind 
of belting—or hose or other B. F. 
Goodrich rubber products. B. F Goodrich 
Industrial Products Co., Dept. M-713, 
Akron 18, Ohio. 


B.EGoodrich 
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NOW! 
Grinnell SELF-CONTAINED Mulsifyre Protection 


water supp 


WATER STORAGE TANK 


You need no longer be without water spray pro- 
tection simply because your hazard is distant from 
city water mains, Grinnell’s new Self-Contained 
Mulsifyre System provides automatic detection and 
prompt water spray protection in extinguishing 
fires while still small, and in preventing their spread 
with possibly serious damage. 


Water spray protection, of course, presupposes 
water under pressure. Grinnell’s Self-Contained 
System successfully achieves this through the use 
of nitrogen gas, stored in cylinders under high 
pressure, which drives the water from the storage 
tank at spray-forming velocities. As with all 
Grinnell Fire Protection Systems, the component 
parts of the Self-Contained Mulsifyre System are 
fully listed by Underwriters’ Laboratories and meet 
specifications covered in NBFU Standards 13 and 15, 


Your particular hazard will be thoroughly analyzed 
by the Grinnell Fire Protection Division, which 
introduced water spray protection in America — 
and has the widest possible background experience 


in its use, Full consideration will be given to the 
property to be protected, as well as to all other 
adjacent exposure hazards, 


Let a Grinnell Fire Protection Engineer tell you 
more about this system. Grinnell Company, Inc., 
278 West Exchange Street, Providence, Rhode 
Island. Branch offices in principal cities. 


Grinnell Self-Contained Mulsifyre System successfully 
operating to extinguish fire under test conditions 


EMULSION EXTINGUISHMENT OF OIL FIRES 
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ways demineralize 


(BY ION EXCHANGE) 


Weakly Basic Strongly Basic 
‘Unit — Removes Anion Unit — Re- Anion 


Mixed Bed Unit Degasifier — Op- 

~Contains both. tional. Reduces 

ss gnetallic cations moves strongly moves strongly Hydrogen Cation toad on Strongly 

such as ceicium, mag- ionized acids such as ionized acids, also and Strongly Basic An- Basic Anion Exchanger 

nesium, sodium. Regen- sulfuric, hydrochloric, weakly ionized acids ion Exchangers, int? by removing free CO2 

erated with sodium for nitric. such as silicic and car- mately mixe ' brought in raw wa- 
simple water softening. bonic. : 


ter or developed in ca- 


Uses low-cost anion exchanger and anion re- 
generant (soda ash). Typical use—removing 
soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, etc. 


Effluent Conduc- 
tivity—10 te 20 
micromhos (no 
silica reduc-— 
tion) 


Used for treating feedwater for boilers in gen- 
eral range of 600 to 1400 psi. Also (without 
degasifier) for removing impurities from plat- 
ing baths and recovering chromate from plat- 
ing rinses. 


Effluent Conduc- 
tivity—same as 
A. Silica con- 
tent—0.02 to 
ppm. 


For raw water with high sulfate and chloride 
content. Low-cost Weakly Basic Anion Ex- 
changer removes major portion of electrol 

load. Countercurrent regeneration of anion 
units reduces operating costs. 


Same effluent 
as B. 


| 


For same type of raw water as C. Counter- 
current regeneration of both cation and anion 
units cuts operation costs. 


Effluent Conduc- 
tivity—3 to 5 
micromhos. Sil- 
ica same as B. 


BE 


For waters where alkalinity is a major part 
of the anion content. Polishing units require 
infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable for high 
pressure boilers (over 1400 psi). 


High flexibility of operation. Can operate in 
parallel for peak flows. Can maintain service 
flow during regeneration of either pair of 
units. 


Produces effluent of extremely high quality. 
Suitable for “super critical” pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 


For raw water with high sulfate and chloride 
content. Two-step demineralizer reduces load 
on Mixed Bed unit, cuts operating’ cost. 
(Strongly Basic Anion Exchanger is used in 
place of Weakly Basic where raw water has 
high silica and alkalinity.) 


Same eftivent 
as &. 


Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 


load on Mixed Bed unit, cut operating costs. 


and resins made by Permutit, are in com- ilers . . . but the list of possible applica- &) 
mercial use. Other combinations are pos- tions in other fields is R UTI T 
poe exchangers If you have a problem ion exchange 

such as de f SK for separating might solve, we'll be glad to study it with rhymes with ‘‘compute it” 

Hy hang es oxide from other metallic ox- you and bring you the benefits of this Soe 

ides in ore. experience. Address: The Permutit JON EXCHANGE for Water Conditioning 
Most of these systems (C and higher) 


S 3 Company, Dept. P-8, 330 West 42nd St., Chemical Processing* Industrial Waste Treatment 
are used almost exclusively for demin- New York 36, N. Y 
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